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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

THE UNITED STATES OF AMERICA,

Plaintiff,

vs.

OUTBOARD MARINE CORPORATION
and MONSANTO COMPANY,

No. 78 C 1004

Defendants.

The deposition ^f DR. DAVID STALLING, called by

the Defendant Monsanto Company for examination, pursuant

to notice and agreement and pursuant to the Rules of

Civil Procedure for the United States District Courts

pertaining to the taking of depositions, taken before

Jean Korinko Sweeney, a Notary Public in and for the

County of Cook, State of Illinois, and a Certified

Shorthand Reporter of said state, at the United

States Attorney's Office, 219 South Dearborn Street,

Room 1400, Conference Room, Chicago, Illinois 60604,

on the 9th day of September, A.D. 19 82, commencing

at ten o'clock a.m.

PRESENT:

MR. JAMES WHITE,
(Assistant United States Attorney,
United States Attorney's Office
219 South Dearborn Street,
15th floor, Chicago, Illinois 60604),
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-and-

MR. JERROLD H. FRJMM, »
(Enforcement Division,
U.S. Environmental Protection Agency
230 South Dearborn Street,
Chicago, Illinois 60604),

appeared on behalf of the United States of
America;

MR. MICHAEL A. POPE and
MS. ROSEANN OLIVER
(Phelan, Pope & John, Ltd.
180 North Wacker Drive,
Chicago, Illinois)

-and-

MR. RICHARD J. KISSEL and
MR. JEFFREY C. FORT,
(Martin, Craig, Chester & Sonnenschein
115 South LaSalle Street
Chicago, Illinois 60603),

appeared on behalf of Outboard Marine
Corporation;

MR. BRUCE A. FEATHERSTONE,
(Kirkland & Ellis
200 East Randolph Drive,
Chicago, Illinois 60601),

appeared on behalf of Monsanto Company.

ALSO PRESENT:

MR. HUGH THOMAS,
MR. MARK SCHNEIDER,
MR. JOHN VAN VRANKEN,
MR. FRED D. HILEMAN,
MR. RICHARD YOUNG.

* * * * *

' • r-< • I p,,-' • ,_, - ..... _H | .•„.,,.



I N D E X

WITNESS; PAGE

DR. DAVID STALLING *

Direct Examination by Mr. Featherstone 4

Direct Examination by Mr. Featherstone (Res.) 85

Direct Examination by Mr. Pope 119

Direct Examination by Mr. Featherstone 208

Direct Examination by Mr. Pope 252

* * * * *

E X H I B I T S

Sta l l ing Deposition E x h i b i t No.

1

2

4

5

M A R K L D

14

23

148

198

199

* * * * *

L



MR. FEATHERSTONE: Would you swear the witness

in, please.

(Witness duly sworn.) _

DR. DAVID STALLING,

called as a witness by the Defendant Monsanto Company

for examination, having been first duly sworn, was

examined and testified as follows:

DIRECT EXAMINATION

BY MR. FEATHERSTONE:

Q Are you Dr. David Stalling?

A That is correct.

Q Are you employed by the United States Government?

A Yes, sir.

Q For how long have you been employed by the

United States Government?

A Since May 20, 1968.

Q Did you graduate from school in May of 1968?

A No.

Q Have you ever held any employment other than

with the United States Government?

A Yes, sir.

Q Where and for how long?

A Prior to joining the Fish and Wildlife

T-. • L ! -'- -



Stalling - direct (Featherstone)

Service I worked as an instructor at the University

of Missouri from about 1963 to 1967 -- until 1968.

Prior to that I was employed in demolition

and construction with my father, with a construction

firm in Kansas City.

Q When you were an instructor at the University

of Misso-ri, did yov -3o any government-funded research?

A Yes, sir.

Q Was this research funded by the United

States Government?

A Yes, sir.

Q Did you do government-sponsored research

throughout the period 1963 to 1968?

A Yes , sir.

Q Can you tell us approximately how much of

your research during that period, 1963 to 1968, was

paid for by the Federal Government?

MR. WHITE: Are you asking for a percentage.

Bruce?

MR. FEATHERSTONE: Any way he can approximate

it.

BY THE WITNESS:

A I would say in excess, slightly in excess
TU,L I"



Stalling - direct (Featherstone)

of 50 percent, but probably — Let roe reflerft a moment

Between 30 and 50 percent.

BY MR. FEATHERSTONE:

Q Was the rest of the research you did funded

by private sources?

A From -- No.

i Q Funded by the University?

! A Yes. I might correct that. A portion of it

was funded by private industry.

Q How large a portion of research you did from

1963 to 1968 was paid for by private industry?

A I would say five percent or thereabouts.

Q The work that you have recently done concern-

ing samples from Waukegan Harbor, was that paid for by

the United States EPA?

A I am afraid I cannot answer the question.

I would refer you to Mr. Hynes or the attorneys for

source of funding.

Q Are you aware whether the funding for the

research you have recently done concerning samples

from Waukegan Harbor was paid for by funds other than

the normal funding for your laboratory?

A Yes.
TU L U-^-
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Stalling - direct (Featherstone)

Q It was? »

A Yes.

Q You have to answer audibly.

A Yes, yes, it was.

Q Do you know the cost of the research you

have recently done on samples from Waukegan Harbor?

A Approximately $4,000 direct cost, and some

compensation in regard to travel funds.

Q When- you say direct costs, does that include?

your time?

A Yes.

Q Is the time that you will be spending testi-

fying in this case also being paid for by sources other

than your laboratory?

A That is my understanding.

Q Do you know who is paying for that testimony?

A I assume the source of funds is from the

attorney's office. But again, I am not certain of the

actual source of money.

Q Is the time that you are spending testifying

being paid for on a daily basis or hourly basis, do you

know?



Stalling - direct (Featherstone)

A I assume it will be paid on the basis of

hour, yes, hourly rate.

Q Do you know what that hourly rate is?

A I do not, other than it's the normal salary

that I would receive.

Q You mean your normal salary, pro-rated on

an hourly basis?

A That is correct.

Q The work that you have done generally at the

laboratory, your laboratory, from when you joined in

1968 to day, is some of that research generally paid

for by monies other than the normal funding for the

laboratory?

A No.

Would you restate your question again.

Q Sure. From say 1975 through today, have

you done other research that has been paid for by

US EPA?

A Yes, we did.

! Q Can you give me any approximation of the
i
! amount of research that you have done from 1975
I

i through today that has been paid for by US EPA?
I

' A Yes.
\'<-eo L Urbn



Stalling - direct {Featherstone)

Q What is that? *

A I would say less than five percent of our

effort.

Q Can you tell roe what that is in dollars?

A I could approximate it being less than

$30,000 to §50,000 over the course of three or four

years.

Q Is that your personal research?

A • No.

0 Or that of your laboratory?

A No, it is not my personal research. It

would be part of the laboratory.

To simply clarify, as part of the laboratory

there are other projects which I am not involved in

that interact with the EPA.

Q You mean that are funded by the US EPA?

A That is correct, which I would not be part

to.

Q Those projects that you would not be involved

in, but which would be handled by the laboratory in

which you work, you do not include those in the

$30 to $50,000 figure?

A That is correct.
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Stalling - direct (Featherstone)

Q Do you have any idea of the total-US EPA

funding of work at your laboratory from 1975 to 1982?

A I cou?d guess at it.

Q Is your guess a reasonable approximation?

A I would guess yes.

Q So would you tell me what it is.

A I would SPV between $500 and $600,000.

Q Have you ever testified before for the

i United States Government on matters relating to PCBs?

A Yes.

Q How many times?

A I think one time specifically dealing with

PCBs.

Q What PCB situation was this?

A In the case where New York -- pollution of

the Hudson River.

Q Was this the lawsuit that was brought by

the State of New York against General Electric?

A That is correct.

Q Was your testimony in the mid-1970s?

A Yes.

Q What did you testify about?

A At that point the testimony covered the
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Stalling - direct (Featherstone)

occurrence of PCBs in fish from the Hudson River. It

touched on accumulation of PCBs in fish from laboratory

studies, and a limited amount of toxicology informa-

tion, and also on analytical methodology employed for

PCB analysis.

Q Have you ever been asked by the United States

Government to testify in any other proceeding concern-

ing PCBs, other than the one you are testifying in

today?

A No.

Q Have you ever given any testimony before any

Congressional committee about PCBs?

A No.

Q Have you ever submitted any papers or affidavits

to any Congressional committee, or any US EPA hearing?

A You have two questions. As far as I know,

submission of documents to Congressional hearings, I

have not. As far as EPA proceedings, if you will

clarify your question there a little bit, I might

answer it more appropriately.

Q Well, have you ever submitted an affidavit or

a paper for use in a US EPA hearing?

A I think I would answer yes to that question.

T' ! I LL_
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Stalling - direct (Featherstone)

We have dealt with PCBs — let's see, with DI}E, DOT

cancellations in the early 1970s. There was partici-

pation in an administrative hearing, I believe it was,

with the EPA on the cancellation of DOT. I was

involved with Judge Sweeney's review of that case,

or provided information on the occurrence analysis

of DOT.

Q Did that information that you provided

include in any way PCBs?

A Not at that time.

Q Have you ever submitted anything to the

US EPA in connection with a hearing or proceeding

concerning PCBs?

A That is a difficult question to answer,

because we have corresponded with EPA on PCB analysis

and occurrence of PCBs in fish. Whether that informa-

tion is used in hearings, I would not directly know.

Q Have you ever testified anyplace concerning

dibenzofurans?

A In terms of formal testimony such as we

are doing today, no.

Q With that limitation there must be something

in your mind that caused you to limit it that way.

r
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Stalling - direct (Featherstone)

Where have you made statements that while y*u don't

consider it formal testimony, came close to:that?

A Well, we have presented information concern-

ing the analysis and methodology employed for furans

and dioxins at numerous scientific meetings, and I

have had discussions with the Environmental Protection

Agency's office on toxic substances and the occurrence

of dibenzofurans and dioxins in the aquatic organisms.

Q Did your laboratory do any work concerning

Waukegan Harbor before November, 1981?

A I am not certain about the dates. We did

do an analysis of some fish sample* from Waukegan for

dibenzofurans and dioxins. Other than that one sample,

and the sample currently submitted for analysis, we

have not done other analysis.

Q So the first work that you or your laboratory

did concerning the two fish samples from Waukegan was

where you looked for dioxins and dibenzofurans, is

that correct?

A Yes.

MR. FEATHERSTONE: Would you mark this as

Exhibit 1.
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Stalling - direct (Featherstone)

(Said document was marked Stalling

Deposition Exhibit No. 1 (Mortsanto)

for identification, as of 9/9/82, JKS.)

BY MR. FEATHERSTONE:

Q I have marked as Exhibit 1 to your deposition,

Dr. Stalling, a four-page document. Is that the

document that reports on the analysis your laboratory

did for dibenzofurans and dioxins in Waukegan Harbor

fish?

A Yes, it is.

Q Is that the first work that your laboratory

did concerning Waukegan Harbor, is that right?

A To the best of my knowledge, yes.

Q Did you personally participate in the

analytical work that was done and is reported in

Exhibit 1?

A Yes, I did.

Q What did you do?

A Reviewed analysis in the mass spectrometry

results, and reviewed some of the calculations in-

volved, and wrote the report that is provided as a

transmittal letter to the E?A.

Q When you say the report that is a transmittal

TI I ML[ f> x? ? I_ \^j ~ Cki n
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Stalling - direct (Featherstone)

to the US EPA, you are referring to something other
f

than Exhibit 1?

A There was a cover memo which transmits this

information.

Q Did you write what is now Exhibit 1?

A Yes. Well, let me see for sure about that.

No, I did not type this memo. That was

done .n. the stenc ^ool, and T^arry Smith authored or

summarized the results. We had reviewed it before he

put it in the table or tabulator form.

Q Did you personally review the chromatograms?

A Yes, I did.

Q Did you personally check to make sure that

the chromatograms matched the data that are shown on

pages 2 and 3 of the exhibit?

A Yes, I did.

Q Did you also participate in the qu a n t i t a t i o n

of the PCBs, dioxins and dibenzofurans that are

reported in Exhibit 1?

A I did not do the physical measurements from

the computer system, other than I did review the

information before it was finalized.

Q Well, who did the physical measurements of
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the PCBs, dibenzofurans and dioxins that were found

in the fish samples? -

A Mr. Larry Smith and Mr. Jim Johnson are

charged with the operation and maintenance of the

sample preparation and analysis.

Q Did they do the measurements then?

A They did the -- Larry Smith did the sample

preparation and Jim Johnson made the injections on

the gas chromatogram mass spectrometer and acquired

the data.

Q To the extent you were involved, you took

a look at the data to make sure it made sense to the

best of your understanding?

A That is correct.

Q You did not physically go back and review

the chromatograms or do the quantitation?

A Earlier I stated I reviewed the chromatograms.

Q But you did not do the quantitation?

A That is correct.

Q Is any of the data listed on pages 2 and 3

of Exhibit 1 incorrect in any way?

A To the best of my knowledge, it is correct.

Q Who selected the samples that were analyzed

TU* L UJ«-
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Stalling - direct (Featherstone)

and that are reported in Exhibit 1?

A I do not know.

Q To your knowledge did your laboratory have

any input whatsoever in the selection of those two

samples?

A No, they did not.

Q Were these samples furnished by US EPA?

A That is correct.

Q Were you involved in any discussions with

US EPA about this project before the analysis was run

by your laboratory?

A Only in the following way. My memory is

a little bit vague, but we were contacted in terms of

the possibility of doing analyses. I believe the

initial contact was made by Dr. Veith at the Duluth

EPA Laboratory, inquiring as to whether it would be

feasible to make these measurements, and then follow-

ing that discussion, if memory serves me correctly,

Mr. Ross at the EPA Laboratory contacted me, or I

contacted him, I cannot remember that, and we were

then given or sent two samples for analysis, as part

of a national survey we were undertaking for the

occurrence of dibenzofurans and dioxins.

T1 I I ' L,I -e - L L r^ir-
____ _________________________________ _._ _____________ ._.___ C --t. •"•:.' elc-" "J rV--- •
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Stalling - direct (Featherstone)

Q It was your decision not to put tfte quality

control information in ExhiLlL 1?

A It was not intentionally done. Yes, it

was my decision not to. Not consciously, let me say

that. It was not my decision not to include it. I

just did not include it, since we were not asked for

any other information other than the content of the

samples.

Q You testified just a moment ago that you

had a conversation with Dr. Veith about the two

samples that were analyzed and reported in Exhibit 1,

correct?

A That is correct.

Q Did Dr. Veith tell you that during that

conversation that he had looked for dibenzofurans in

the Waukegan Harbor and failed to find any?

A No, he did not.

Q Did you ever learn that?

A No.

Q Have you ever seen the report in which Dr.

Veith said that?

A No, I have not.

Q Is your work concerning Waukegan Harbor complete?
T 1 I I t 'I c~ L (j-y-
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Stalling - direct (Featherstone}

Are you done?

A Insofar as meeting the direct objectives

that we were asked to do in the analyses, we have

I think completed the work. To say we might not take

a second look, or further work in the future, would

depend on our curiosity.

Q Do you have any present intention to take

a look at any further samples from Waukegan Harbor?

A I haven't made my mind up.

0 Have you been asked to do so by the United

States Government in this litigation?

A No.

Q Is there a proposal to do further work in

Waukegan Harbor?

A Not so far as I know.

Q Have you had discussions with people in

your laboratory about doing so?

A No.

Q I see. So that to the extent that there

is any present intention to do any further work, it

is some embryonic thought in your brain, is that

correct?

A It might be.

~Re- L ' ]-'-^-



23

Stalling - direct (Featherstone)

MR. FEATHERSTONE: Would you mark this as
»

Exhibit 2.

(Said document was marked Stalling

Deposition Exhibit No. 2 (Monsanto)

for identification as of 9/9/82, JKS.)

BY MR. FEATHERSTONE:

Q Dr. Stalling, I hand you a document *"-rked

as Exnioit 2 to your deposi'_ion. What is Exhibit 2?

A You are asking me?

Q Yes.

A It is the report of the analysis pertaining

to the samples supplied by EPA, to our laboratory by

EPA which I received, and delineates the quantitation

and analytical methodology employed in generating the

data.

Q Exhibit 2 contains both a short report and

then four appendices, is that correct?

A That is correct.

Q Is that the entire report?

A Yes, it is.

Q Did you or your laboratory have any involve

ment in selecting the samples --

A No.
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Stalling - direct (Featherstone)

Q — to be analyzed? ^

A We did not. T

0 The US EPA told you what samples to take a

look at?

A They supplied the samples.

Q Did you or your laboratory participate in

any way in deciding ..hat samples were to be analyzed

and reported in Exhibit 2?

A No, we did not.

0 Well, for instance, did you or your laboratory

say that you wanted five or six fish samples, for

instance?

A I think the conversation on the topic of

samples were that five or six samples would be

available, and that it was up to the EPA group to supply

samples in terms of what was available for analyses

in relationship.

Other than very, very, very indirect conver-

sation on the composition of the samples, we had no

direct input on formulating, other than what we could

analyze within the time frame we were asked to work in

in terms of numbers of sanples.

MS. OLIVER: Would you read the answer back,

please.
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Stalling - direct (Featherstone)

(Record read.)

BY MR. FEATHERSTONE:

Q Let me make sure I understand that., Dr.

Stalling. What you are saying, basically, is that

US EPA told you that they were going to send six or

seven samples, and you stated that in the time frame

or the time period that you were given you could

analyze those six or seven samples, is that right?

A Essentially we said we could analyze approx-

imately ten to twelve samples total. That what the

composition of the samples would be was not a decision

we were going to make, or were asked to make.

Q What was the time period you had in which

to analyze the samples?

A I have to go from approximate memory. We

had approximately two months. That is the best -- I

would have to check laboracory records to give you

more exact time when we received the samples.

Q There is a page in your report that talks

about sample description and origins, do you see that?

A Yes, sir.

Q On that page there are listed seven samples

by EPA number that are termed fish samples, do you

see that? Tlci [_ U^n
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Stalling - direct (Featherstone)

A Yes. *

Q Doctor, you hav° to answer audibly.

A Yes, I see that.

Q Do you know the species of fish in any one

of those samples?

A I reviewed the composition of these samples

very briefly with Ms. Stein, and from recollection

there is Coho salmon, there is whitefish, a perch,

a bullhead, a catfish group, and beyond that I cannot

recall.

Q You did not set out the particular species

of fish involved in your description of the various

samples that were given to you. Do I take from that

that the particular species involved is not important

to your data?

A We were not -- The answer to your question

is the species important, in terms of PCB composition,

the species is probably a minor consideration.

Q Does that also hold true for dibenzofurans

and dioxin analysis?

A Yes.

Q With respect to any of the opinions that

you have regarding what your data shows, is the
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species of fish involved important? *

A No.

Q Did you make any effort to look for dibenzo-

furans in any of the fish samples or sediment samples

that are reported in Exhibit 2?

A No, we did not.

Q Is that because you did not have enough

time to do that?

A That is correct. And I would add, we also

had some people on vacation during that period of time,

which would relate to time available. We did not have

all the people in the laboratory available for the

analysis.

Q In the fish and sediment samples reported in

Exhibit 2, did you look for all types of non-ortho PCBs?

A Yes.

0 What was your involvement in the work that

is now reported in Exhibit 2?

A I will try to be as exact as I can. The

analytical system as described in the report, I re-

ceived the samples from the transportation system that

brought the samples to our laboratory, along with the

documents for chain of custody. The samples, I placed

T̂ .-? L Ur^n
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Stalling - direct (Fea therstone)

in the freezer, and we discussed the laboratory

number assignment with Mr. -^d Schwartz. ~

Q Who is he?

A He is the analyst that is referenced in

this report in page 1 or 2.

Q He is in your laboratory?

A He is a chemist in our laboratory, yes,

in the chemistry section, and has worked with me for

the last four years regarding PCB analysis, or

longer .

Following the sample receipt, we set out

a protocol for the analysis of the samples, which

is set forth in the description of the methodology.

Q Were you persona'My involved in that?

A In the protocol?

Q Yes.

A Yes, I was.

Q Please continue.

A Following the receipt of the samples, and

the organization of the effort for the analysis, the

plan, I calibrated the instrumentation involved in

the measurement in the computer system, personally

calibrated it and verified that it was in proper

I he" | _ IJ-Son

c-.
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working order. «

Also in the analysis Mr. Schwartz'was

responsible for grinding, preparation of the samples.

Then I reviewed the data from the integration of the

computer system. I reviewed the data in the data

management system. I organized the report that you

have berore you, prepared it. Collated all the

chromatographic results following their review.

I participated in the discussions on quality control,

which is documented in the report, and organized, set

out the analytical protocol for the non-ortho

chloro measurements, reviewed the data, and collated

the information, and saw that these reports were

transmitted.

Q Did you personally perform the quantitation

steps?

A No, I did not. That is done by computer.

Q Well, were you involved in that process?

A Yes.

Q How so?

A Through the review of the information and

quality control checks on it.

Q Do you know whether the fish samples that
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you analyzed were taken at one time in Wauklgan Harbor?

A I ca.:not tell yoj anything pertaining to

the source or the collection portions of these

samples.

Q That includes the sediments as well?

A Yes.

Q Does it make any difference to the opinions

or inferences to be drawn from your results whether

the samples were all taken on the same day, or whether

they were taken years apart?

A It's immaterial that they were taken on the

same day. To the extent that time is a factor, I

don't know as I have an opinion on that question.

If it is within a year's frame of reference, it probably

is a minor consideration.

Q Did you say within one year?

A Within a year or so of the collection, it

is probably a minor consideration. I really have no

specific opinion on the time frame for the samples.

I don't know the samples time frame.

Q I am not asking you specifically regarding

those samples. I am asking you could it make a

difference, as a matter of science, in drawing opinions

j "-of I_ {^> rcvn



31

Stalling - direct (Featherstone)

or inferences from your data, whether those 'samples

were taken within a year neriod of time, or "whether

they were taken three or four years apart?

A It is possible it could make a difference.

As far as the data per sample goes, it makes no

difference. The data are what they are from that

sample analysis.

Q But looking at the data across the samples

it could make a difference if the period of time, if

it was extended?

A I have no information over the years.

Q But do you agree with my statement?

A It is possible it could make a difference.

I don't --

Q Do you know anything about the Johnson

Motors facility in Waukegan?

A I do not, no.

Q Do you have any idea at what temperature or

pressure the Pydraul fluids were used --

A I do not.

Q At the Johnson Motor Facility?

A No, I do not. .

Q Have you asked for tha t i n f o r m a t i o n at a l l?

Tl ! I 1 'i l o ' _ L.J r&~'~
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A No, I have not.
«

Q Does that type of information make any

difference to any opinions that might be drawn from

your data?

A Not specifically.

Q So far as you are concerned it is not

important to your testimony in any way?

A Again, as far as the analysis of the sample

goes, it seems irrelevant. The conclusion or the

information would seem to be of little consequence

as far as the data itself goes.

Q I take it because you do not have any of that

information you obviously do not have an opinion as

to whether or not the use of the PCB Pydraul fluids

in the Johnson Motor facility in any way created

dibenzofurans?

MS. OLIVER: I object for lack of foundation.

MR. FEATHERSTONE: I am just making sure

he does not have an opinion on that.

BY THE WITNESS:

A I have an opinion on the interaction of the

PCBs in the formation of dibenzofurans.

*- L U4
CL,,.' J '
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BY MR. FEATHERSTONE: f

Q No, no. My specific question is do you

have the basis for having any scientific opinion about

whether or not the Johnson Motor diecast facility

somehow generated dibenzofurans in the use of PCB Pydraul

fluid?

n It is i/wssible.

Q Do you have an opinion that that happened?

A Obviously the dibenzofurans are present in

the samples from Waukegan Harbor, and it is a known

scientific fact that PCBs can be transformed into

dibensofurans.

Q .Let me ask you this. Have you determined

that the dibensofurans in those two fish samples

that you found came from use of PCB fluids at Johnson

Motors?

A No, I have not.

Q Correct me if I am wrong. You have not

found dibenzofurans in any other samples from

Waukegan Harbor, because you have not looked.

A That is correct.

Q Do you have enough knowledge at this time

to render a scientific opinion about whether or not
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the diecast process at Johnson Motors from the years

1955 through 1972 generated dibenzofurans from the

PCB fluid? Do yju have enough information to do that?

A If I knew the temperature of the operation.

Q But you do not know that, do you?

A I do not know that.

0 So t-he ansv.r is no, you do not have the

information?

A I don't have the information, but it is

possible.

0 Have you requested any information that

has not been given to you?

A No, I have not.

Q Did you or your laboratory propose any

work for Waukegan Harbor that was not done?

A No. I think we covered that in the earlier

questions.

Q Is there any work that you or your laboratory

was requested to do concerning Kaukegan Harbor that

was not done?

A In terms of the dibenzofurans we were asked,

following the initial contact, to perform the analysis,

if we could do dibenzofurans. ^e time was not

Tl ' ! ' '| I-(vi _ {_j-•>->'-.
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possible to do that. »
Q Have you issued any other report a^out the

samples other than what has been marked as Exhibit 2

to your deposition?

A No, in regard to the Waukegan samples.

The National Pesticide Monitoring Program

samples are part of an ongoing routine analysis program

in the laboratory for PCBs, and there will be data

that comes from those reports sometime in the future.

I mean, there are possibilities of other information,

but at present there is no other report than what

you have here on these samples.

Q You are referring to Exhibit 2 which is in

front of you?

A Exhibit 2, right. I don't want to preclude

the possibility, is what I am saying.

Q Have you ever made a study of the origin

of non-ortho PCBs found in the sediments of a waterway

of some sort?

A Yes, in the following way. We have examined

PCBs fnr the presence of ortho chloro compounds. That

information is summarized in this report, and with

respect to the composition of the PCBs. And insofar

Tl I | ! I
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as it pertains to what PCBs are made of, infterms of

individual components, we could say that PCBs in and

PCBs out, that they are a part of Aroclors, and the

composition of such is set out in this report.

Q My question was a little more specific.

Other than Exhibit 2, have you ever been involved in

a study, the purpose of which was to determine the

source of non-ortho PCBs in the sediments of a

harbor or river or lake?

A I think I should answer yes. In that sense

we did participate in an analytical study of PCB

composition in dibenzofurans in the Housatonic River

at the request of Senator Moffett. Such report was

furnished to him. And also corroborated, to the

information extent exchange,with the State of

Connecticut, in the experimentation station there

pertaining to PCBs in the Housatonic River and the

distribution of PCBs from a situation or a manufac-

turing operation operated by General Electic at

PittKfield, Massachusetts, I believe it is.

We studied the composition similarity of

residues of PCBs in fish and sediments, as well as

the disproportionation of dibenzofurans in both
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sediments and fish and in vertebraes. f-

Q Can dibenzofurans move by atmospheric

transport like PCBs?

A I am of the opinion they can, and do.

Q Are you familiar with data showing the

PCB levels in fish found in the Illinois waters of

Lake Michigan?

A I am familiar with PCB residues in fish

from Lake Michigan, yes.

Q Are you familiar vith that data over a

period of years?

A Yes.

Q Has it been your observation from the data

that the PCB levels in fish found in Lake Michigan

are declining?

A The; tre"mTs substantiate^the beginning of•̂ i

trout-TTpossibly.

You limited your answer to lake trout. How

*about" chubbs^ are you aware that the data has shown that
,/'.-vv-i«."».Jt>f.tfiiNic""1- ' -*•'••fZ'^f&JStlt?-*- ^~

PCB levers' in chubbs found in Lake Michigan have

decl ined?
_ - • J

A Yes./

Q Are you aware that the data for the PCB levels
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in perch frim Lake Michigan have shown declines in

PCB levels over the years? ="

A YesV I am.-'

Q Are you aware, Dr. Stalling, that the
• ••-- •"• ~" ----- -— •-* - _

data regarding the PCB levels in Coho_and Chinook/

salmon fchow that those PCB levels have been declining

over the years?

A Only to a certain extept.

Q What, you are familiar only to a certain

extent?
.-T-r~- " —— *r*+*~-. _ ,w.w,ir̂ ,iW,B..

A That they have declined . The^ Information^
» •*• • •-• l--^r ^ ft Li y

I h a Ve^re vfewed^Rl's* s h i own - 'somelFd €d XJm&rtit^ th o a e*-• '
"specie's?1. Th errji ncT3encei o tTpCB s« I ii» t h e- N a t i b na 1 *

Pesticide Monitoring .Program has not, however, declined

It has decreased, in terms of the overall National

Pesticide Monitoring Program. More species contain

PCBs than previously in that report that goes up to -

1979. The data is only available to 1979.

Q The data you are referring to in the last

part of your answer, however, is not limited to Lake

Michigan, isn't that right?

A That is right. From the National Pesticide

Monitoring Program.

TL,e, i i i
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Q My question concerns PCB levels in fish in

Lake Michigan. Are you aware that the data rfor the

PCB levels in Coho salmon and Chinook salmon from

Lake Michigan have shown a decline in those PCB levels

over the last years?

A Not over the last years, because I have not

reviewed the most recent information, if you ai-*»

referring to the most recent analysis.

Q Over the last five years.

A ^^jesvherer ' Jsr jdata showing -some decline in
~^ - -- ~ • * - ̂ *-M __ w

Q Is it your best opinion that in fact PCB

levels in fish found in Lake Michigan will continue

to decline in the future?

A I think thai. is a debatable point, requiring

assumptions pertaining to the current equilibrium and

input rates, and would require some time to develop

the best -- to agree wholly with that question.

Q Well, have you made or attempted to make

any projections about the future directions of PCB

levels in fish found in Lake Michigan?

A In terms of formal publications, I have not.

I have discussed and reviewed the information that
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is available in regard to equilibrium between sediments

and the ultimate availability or equilibrium, based

on the first order or second order of delay of PCBs.

Q What have you concluded?

A It is my opjtjiipn .that the rate of ̂decline

will slow. Atr what-point- in tiner^r^aralabsolutely --
. .,_ ._.„,.— --• \
I am~hbi.-certairu.jk «ut in the five year frame of

reference, I think we will see, in my opinion we will

see a two stage delay curve, in which equilibrium of

sediments containing PCBs with the water column is

likely to begin to occur, and that the rate of decline

will slow.

Q If I understand your answer, it is your

best opinion that PCB levels in fish found -in Lake

Michigan will continue to decline in the future?

A Only insofar as we don't have a catastrophic

event in one of the harbors, where there is a large

loading of PCBs, such as might be found in Waukegan

or is found in Waukegan. If we have a catastrophic

weather event that causes a major dislocation of PCB

sediments, it is entirely possible that the rate might

not decrease.

Q Catastrophic events aside, would you agree

I *eo I_ {_J r-D.i-1
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that it is your best opinion that PCB levels in fish

found in Lake Michigan will continue to decline in the

future?

A I would have to say yes.

Q Have you made any effort whatsoever to

determine whether or not a catastrophic event could

occur in Waukegan Harbor?

A A storm can occur at any event. We have

no control over that.

Q Well, you presume. Have you made any

effort to calculate that or determine whether that

is possible?

A Well, given the fact it is possible we

could have a tornado in the middle of Chicago.

Q Have you tried to determine whether or not

a tornado up in Waukegan Harbor would result in any

increase in the flow of PCBs out of Waukegan Harbor?

A Any disturbance in the Harbor would probably

result in increased in put.

Q Have you made any effort to determine that?

A It is simply a matter of transport.

Q Have you made any effort to determine that.

Doctor?

A No, I have not. JLe,, |_ (Jr^
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Q Have you ever se^n Waukegan Harbor.?

A I have been on the Lake and been by it,

but I have never been in the site.

Q Is it important to have an understanding of

the topography of Waukegan Harbor in order to determine

whether a particular storm event would increase the

flow of PCBs there out of the Harbor?

A . Probably not.

Q Probably not?

A Probably not.
i
[ Q That is a guess on your part?

i A I indicated earlier in an answer that any
i
i disturbance of major consequence would increasei
] transport if it involved storm events and increasedi

river flow.

| Q Do you consider, Dr. Stalling, the recent

decline in PCB levels in fish found in Lake Michigan

to be significant? I am talking about decline over

the last five or six years.

A By "significant," that is statistically?

Q Significant to you as an analytical chemist

who follows this data. Is it a significant change?

A Yes, it is a statistically significant

TU. L U-U
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decrease, that is, it is a real decrease, ^ guess.

Q Is the decline in the PCB levels £h fish

found in Lake Michigan attributable in your judgment

in part to the burial of those PCBs in the sediments

of the Lake?

A In my opinion, no, not entirely, not solely.

0 I didn't si/ solely. I said in part.

A In part, yes.

Q In part, yes?

A In part, yes.

Q Is the burial of PCBs in sediments of Lake

Michigan an important reason for the decline in the

PCB levels in fish found in Lake Michigan, in your

judgment?

A It is a factor. An equally important factor

would be the cessation of direct input.

Q Does the burial of PCBs contribute to a

reduction in the PCB levels because the PCBs are no

longer available to be picked up by the fish?

A Only partially. PCBs that are buried,

covered o/er with recent sediments from work done on

dredging stimulation, they still utlimately migrate

through those sediments. Essentially diminishes the

Tk, L U-U
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rate of transport. The transport appears t9 occur

based on information in the literature. ~

MR. FEATHERSTONE: Would you read the

answer back, please.

(Record read.)

BY MR. FEATHERSTONE:

Q Would you agree tnat the burial of the

PCBs reduces the amount of PCBs available to be picked

up by the fish, and that in part explains why the

PCB levels have declined recently?

A One of two -- Only one of two possibilities,

that the transport -- that the burial sediment

decreases the rate of available -- or decreases the

availability. But equally important would be the

stop of, you know, the cessation of direct input.

Q Well, I move to strike the last part of your

answer. Doctor. I only asked you about burial. I

understand what you had to say about direct input.

A Okay.

Q Please respond to my questions.

A Would you restate your question.

Q Dr. Stalling, is it true that your laboratory

had found nationwide that PCB 1242 is disappearing

frora the environment? J^ [_
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A In terms -- Yes. »

Q Is it the judgment of you and your laboratory

that this is happening because PCB 1242 is degrading?

A Some components are degrading.

Q Do you have any time trend data that shows

whether or not non-ortho PCBs are decreasing in

environ...ental sample?

A No, I do not.

MR. FEATHERSTONE: May I have the question

I back, please.
i
! (Record read.)

i BY MR. FEATHERSTONE:

Q Do you have an opinion whether or not non-

ortho PCBs are decreasing in the environmental samples?

A If I have no data, it's difficult to have an

opinion specifically on non-ortho PCBs.

Q So I take it that is a way of saying no to

my question?

A No.

Q Is all of your work and all of your measure-

ments done on whole fish?

A Not all, but largely.

Q In any event, the work that you,did concerning
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Waukegan Harbor is data reported on a whole fish basis?
»

A That is the description of the samples we

received.

Q That is what the United States Government

asked you to do, do it on a whole fish basis?

A We were asked to analyze samples submitted.

Q Was there any discussion with the United

States Government as to whether or not the samples

submitted should be edible portions of fish rather

than whole fish?

A No, sir.

Q Are you familiar with the data that shows

PCB levels in edible portions of fish?

A Yes.

Q In your judgment does that data show that

PCB levels measured on a whole fish basis are higher

than PCB levels when measured on edible portion basis?

A In response to whole fish and fillet»PCB

concentration, the concentration is more a direct

consequence of the fat content of the whole organism

versus the tissue. When expressed on a fat content

basis, the difference between whole fish and fillet

is not probably -- or not significant.
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Q Doctor, I didn't ask you about normalized

in the data sense. All I want is a simple answer to

this question.

In your review of the data are the PCB

levels found on a whole fish basis higher than those

found reported on the edible portion basis?

A Yes, they are.

Q Have you made any effort to determine for

any particular species how much lower PCB levels are

when reported on an edible fish basis as opposed to a

whole fish basis?

A I would have to answer yes, and go back to

the previous comment that those differences are

explained by fat content, in the main. The major

portion of that difference is due to the fat content.

Q In other words, the reason the edible portion

of the fish has lower concentration of PCBs is it has ~

a lower fat level than other parts of the fish?

A That is correct. The primary reason.

Q Now, have you made any effort to det.crir.ine

what percentage of the concentration of PCBs when measured

on a whole fish basis is contained in the edible portion

of that fish?

T̂ .. L IV—
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A This is a difficult question to a ITS we r

directly. I can only respond by stating that PCB

concentrations in fillets are 30 to 50 percent of

those in the whole body, based on recollections of

data from laboratory studies and data from the Food

and Drug Administration analyses.

Q Do non-ortho PCBs tend to concentrate at

higher levels in the tat of a fish than they do in

the edible portion of fish?

A I am not certain I can answer the question

directly. I think that they are essentially distributed

in all parts of the body. They tend -- There is

literature that answers your question. In work

published recently it shows that partition coeffi-

cients controls whether the isomers are in the fat or

in the tissue. Based on my recollection of that

literature, the concentration of non-ortho chlorine —

might be expected to be higher in the edible portion

than in the fat, based on these involved partition

coefficients.

Q Is it your recollection that the literature

shows that non-ortho PCBs divide between edible and

fat portions of the fish differently than other
T! I MlI ier> 1_ l̂ _J -b.">n
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PCBs? f

A Yes. There is data showing distribution

in human milk and plasma and whole total bodies in

which the fat content of the non-ortho substitution

is lower, and these range from a factor of one to

three. The range of differences are within a factor

of t> *"*«*. And th*t these non-ortho substituted PCBs

are on highest concentrations in mother's milk, and

this reference is from Dr. Wolfe at Mt. Sinai.

Q In your data reported in Exhibits 1 and 2,

the non-ortho PCB data is reported on a whole fish

basis?

A That is correct.

Q Can you make any projections, with any

reasonable degree of scientific certainty, about

what those non-ortho PCB levels would be in the edible

portion of the fish?

A Based on Mary Wolfe's publication on

distribution of PCBs, non-ortho and one-ortho chloro

PCBs, and Steven Safe's review of the literature, one

would conclude fron their data that non-ortho and

! one ortho chloro PCBs would be higher in tissue than

| in fat, and/or proportional whole body residue.
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Q Look at Exhibit I to your deposition, please

Take a look at Table 1. At the botton of Table 1

you have concentration measurements for 3,4,3,4 PCBs,

is that correct?

A Yes.

Q And it says 2300 parts per trillion.

A That is correct.

Q That is reported on whole fish?

A That is correct.

! Q Can you tell me what that figure would be

' if it were reported on an edible fish basis?
i1 A Using the information from Steven Safe's
I
I literature review, it might be on a proportionalii
'' basis factor of two to three higher. But again I --
Ii
i working strictly on a projection from differences in
[
i partition coefficients.
ii

Q Well, are you prepared to state at trial

under oath and as a matter of science that the level

of non-ortho PCBs in the edible portion of this carp,

assuming it is edible, would be in ths neighborhood

of two to three times higher than 2300 parts per

trill ion?

A Based on the qualifications I just stated,

~P ! MlI ~e? '_ I^'rtyin
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and on published literature that exists pertaining to

the distribution of these non-ortho and one ortho

chloro with 3,4,3,4 substitution, you would certainly

conclude those data are higher.

Q Mary Wolfe's research that you have referred

to, did that involve studying the distribution of

non-ortho PCBs in fish?

A No.

Q Steve Safe's research that you referred to,

did that involve the study of the distribution of

non-ortho PCBs in fish?

A In one of his publications he includes fish,

and he is currently, and I believe the record, the

literature would show he has included fish samples

in some of the work reported.

Q Do you happen to know or remember the

particular work of Mr. Safe that you are referring to?

A I do not.

Q Has your laboratory made any effort to

duplicate Mr. Safe's work to find out if it is correct?

A We did work -- we may have a direct answer.

I may have a direct answer to your question, but I

would have to consult publication in the New York

TI i| Pf»fi I _
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Annals of Science pertaining to the distribution of

3,4,3,4 in the tissue. We have done research on that

in terms of accumulation of 3,4,3,4, but I have not,

in terms of duplication of Steve Safe's work, we have

not duplicated in detail his work.

Q Do you know what fish species Dr. Safe used

in this study?

A I think it was trout, it is my recollection.

Q Based on your work and research into PCBs

in fish, do different species of fish concentrate

different PCBs in different ways, to different degrees?

A On the basis of your question I would say

no, based on the work done to date. I could not say

it is not possible, but no, as far as -- I answered

an earlier question pertaining to the species not

being a major factor again. If you look at percent

lipids, that is a big part of answering your question-.

Q Do you have any expertise in toxicology?

A On a qualification I would say yes, and

explain the qualification, if I may, or if you would

like.

Q You say on a qualification you would say yes?

MR. WHITE: Go ahead and answer the question.

| red I_ Î Ji-ocin

—————————————-——————————————————————————————————————————————————————— (_e-tir'«d ^'r---»-rjnd <<n:c—1»-
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BY THE WITNESS: f

A I work as one section chief in a laboratory

that is a multi-disciplinary laboratory. It involves

experts in toxicology, physiology, pharmacokinetics ,

enzyme induction, microbiology. As part of my

responsibility it is necessary for me to know their

literature, to be able to cr-iverse with them on a

scientific valid basis, and to assist in formulation

of designs involving toxicology and these other

I disciplines. And over the last 14 and a half years

I I have acquired a detailed understanding of pharmaco-

i kinetics, some structure activity relationship, and

we have established jointly, as joint studies with

i Dr. Foster Mayer, a well-respected aquatic toxicologis t ,

and as part of the objectives of the chemistry research

; program it is necessary and was necessary to define

! analytical protocols and approaches which would -

i provide the data supporting and integrated with tox-

| icology studies.

i Q Are you a fisheries biologist?

I A No , I am not .

Q Are you an expert in the movement of PCBs?
i

A From a viewpoint, of having read the literature

'-t '!-"3 S >•?-•-'- •>"<* Peco-^a- _.
i"; cr ,L ! „ e.,,', q, ,
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fish movement in or near Waukegan Harbor?
f

A No, I have not.

Q Do you have any information on that?

A In relationship to -- Yes. Okay.

Q Do you have specific information regarding

movement in or near Waukgean Harbor?

A Only in the Great Lakes, in the Lake

Michigan proper.

0 But nothing specific to Waukegan Harbor?

A No, I do not.

Q Do you know the species of fish that are

most frequently caught by sport fisherman in the

Illinois waters of Lake Michigan?

A I have read that information on creel census

Q What are those species?

A My guess is, now again this is from

recollection, that your salmonoidis one group, and

the pan fish,depending on -- and perch, and the like,

pan fish. Again, it's been a long time.

Q Salmonoid would be lake trout and salmons?

A Coho salmon and lake trout.

Q The pan fish inciuue yellow perch?

A Yellow perch, bullhead, white.

T i ! l l 1
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Q Do you know which species is the most

important species for sport fisherman in the Illinois

waters of Lake Michigan?

A Yes.

Q Which species is that?

A Let me clarify the comment. In terms of

economic valu:, the Coho salmon and lake troui were

the largest dollar-based industry, in terms of the

expenditure for average fisherman. Beyond that in

terms of numbers caught per expedition, I simply have

to refer to the literature. I can't recall.

Q Is the knowledge of fish movement in or near

Waukegan Harbor important for determining potential

exposure to fish from the PCBs in Waukegan Harbor?

A I suppose so, yes.

Q Do you have any knowledge of the fish

population in Waukegan Harbor?

A No, I don't have.

Q Do you have any knowledge of fishing

activities in or near Waukegan Harbor?

A I have not read -- No.

Q Have you spoken with any fisheries biologist

to check if any opinions you r.i-jht have about the

I heo I_ Urban
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availability of the PCBs in Waukegan Harbor to fish?
»

A No, I have not. I would like to c_omment

beyond that no answer. It is that there is ~no

unique factors that I am aware of that would change

the availability of PCBs there versus any other

place in the Lake.

Q I suppose the critical part of that answer

is none that you are aware of, is that right?

A True.

0 Is that right?

A Yes.

Q Have you personally done research in the

bioconcentration of PCBs?

A Yes, I have.

Q What fish species have you studied in that

regard?

A We have studied the four representative

species used in our laboratory.

Q Which are?

A Channel catfish, or a catfish, a representa-

tive salmonoid such as a Coho, brook trout or lake

trout, in some cases. Fathead minnows, and bluegills.

Q Has your laboratory calculated bioconcentration
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rate of PCBs to be representative of many of; the fish

in Waukegan Harbor? r

A Probably not.

Q Is the blueoill considered a resident fish?

A It is. But —

Q Do you know whether or not most of the

fish in Waukegan Harbor are resident fish or migratory

fish?

A I can't answer that question.

Q I take it because you don't know the fish

population in Waukegan Harbor or fish movement in

or near Waukegan Harbor, you cannot give me a

representative bioconcentration factor for fish i"

Waukegan Harbor?

A I can give you a -- Yes.

Q What figure would you give me?

A In the range of 50,000 plus. - • • -

Q 50,000 to what?

A 30 to 50. Whatever is in the water column --

Based on laboratory studies, what is in the water

column concentration would effectively be magnified

to the minimum of 30 to 50,000 times under laboratory

conditions. It is my estimate that the bioconcentration

I r>eo I_ (_Jrbon
___________________-_____________ OH.C.J QLC-.L ,-J peeo*..
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factor in the environment -xceeds 100 to 200.,000.»
Q Well, are you prepared to testifyrthat

aa a matter of science that bioconcentration' factor

of 100 to 200,000 would apply to those fish in Waukegan

Harbor?

A No reason they shouldn't.

Q Do you consider that to be a representative

bioconcentration factor?

A For PCBs, yes. Based on real world data.

Q Have you seen any bioconcentration studies

done in Waukegan Harbor?

A I haven't observed them.

Q Have you read any reports about them?

A No, I have not.

Q Has anybody discussed with you any of the

bioconcentration studies done in Waukegan Harbor?

A No.

Q In the bioconcentration tests that your

laboratory runs for PCBs, are those tests generally

28 to 30 days in duration?

A Generally they a'-e longer than 28 days. But

a 20 to 30-day test for bioaccumulation would be

minimum.

I t-e<? j_ {_)rsan
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Q In your last answer you said 20 to 30 days.

Did you intend to mean 28 to 30 days? =~

A No. I am saying two to three weeks is the

minimum figure to even begin to estimate bioaccumulation

You would get low values.

Q I want you to assume that a bioconcentration

test for PCBs was d̂ ..e for 28 days in Waukegan Harbor,

and at the end of that period of time bioconcentration

factors were measured. Okay?

A All right.

Q Can you tell me how close the bioconcentra-

tion figure measured after 28 or 30 days would be

to what you would consider to be representative

bioconcentration?

A Half order of estimate. Fifty percent,

probably. You are asking for an opinion. I am giving

you an opinion.

Q Have you done any studies personally to

determine that?

A In terms of Waukegan Harbor I have done no

research.

Q Is it fair to say that the standard laboratory

bioconcentration test runs for 28 to 30 days?

I heo l_ [_Jr
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and let him finish his answers. If you don'.t like•* »
an answer -- -

MR. FEATHERSTONE: Only if you cooperate.

MR. WHITE: If you don't like an answer,

Bruce, there is no reason to cut him off and change

the question on him.

MR. FEA/^ERSTONE: I realize, Mr. White,

that as a result of yesterday's hearing the Government

has told Dr. Stalling to get his licks in whenever he

can.

MR. WHITE: That is your characterization.

MR. FEATHERSTONE: But you may ask whatever

questions you want to, Mr. White, on cross examination.

MR. WHITE: All I am asking is that you

continue to ask your questions.

BY MR. FEATHERSTONE:

Q Dr. Stalling, your study into the bioconcen--

tration of the 3,4,3,4 PCB, did you calculate a

bioconcentration factor for that isomer of PCB?

A I think the answer is yes, and I don't

recall the exact values. It is in the literature.

Q Do you recall the approximate value?

A By "approximate," I am going to say 10,000,

| keo 1_ LJT-bon
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were eliminated more rapidly, what you are in fact

saying is they did not bioconcentrate as rapidly or

as to as great an extent as other PCBs?

A To as great an extent is the answer I

would say to your question. They are more

physiologically distributed in the organism, ant]

are not as lipid-so...uble. And going back to the

comment I made earlier about Safe's work, they fall

in the expected behavior based on partition coefficient

Q What other non-ortho PCBs did you study

other than 3,4,3,4 PCBs?

A The analytical characterization has included

measurements for 3,4,3,4,5; 3,4,3,4 -- 3,4,5,3,4,5.

In general the hexachloro compound is of minimal

concentration.

Q When you say hexachloral compound you are

referring to 3,4,5,3,4,5? ~

A That is correct.

Q Did you just say that the bioconcentration

of that isomer or that PCB 3,4,5,3,4,5 is minimal?

A No, I did not say that. I am saying we --

I should have said we have done no work on the

hexachloro compound in the bioaccumulation.

TU L U-^n
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Q Have you done work on the 3,4,3^,4,5 PCB for

bioconcentration? r

A I think that was included in the work on

the -- Yes, to the best of my recollection, from New

York Academy of Science publication.

Q Was this in the same publication in which

you reported on the work in the bioconcentration

factors for 3,4,3,4 PCB?

A That would have been a part of that study.

My memory is incomplete at this moment. I simply

cannot remember.

Q What bioconcentration factor did your

laboratory calculate for the PCB 3,4,3,4,5?

A I don't recall that data. I just said that

a moment ago.

Q Can you give me an approximate value?

A I don't, no, no, I cannot remember the

details of that. You have to see the publication.

Q The publications you referred to in connec-

tion with your testimony about bioconcentration

factors for 3,4,3,4 PCB, and for the 5 chlorene

non-ortho PCB that you have rferred to, what years

were those publications?

j ne<? I_ l^J f~«^n
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A I think that is a 1979 publication.»
C Did you have co-authors? r

A Yes. Jim Huckins, Herm Sanders, and I

can't recall if there was --

Q Dr. Johnson and Mr. Petty?

A I don't recall. I'd have to look at it.

Q I hand you a document. Is the publication

the i-iiSt one that, is list?' on that document?

A Yes.

Q Would you identify that on the transcript.

A New York Academy of Science, Volume 320,

48 to 59, 1979.

Q Have you done ary biodegradation work on

the PCB 3,4,3,4,5?

A No, I have not.

Q Have you done any biodegradation work at all

on PCBs?

A We did do some analytical work, yes.

Q Which PCBs?

A These were hydroxy PCB derivatives.

I would like to comment. I have done no

metabolism studies on these isomers per se.

Q Do you have any data that shows whether or

I Keci |_ l^JrDan
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not the PCB 3,4,3,4 biodegr**e« in the environment?

A I do not. =~

Q Do you have any data that shows whether or

not the PCB 3,4,3,4,5 hiodegrades in the environment?

Your answer is no?

A No, I do not.

Q Does the term preferential bioaccumulation

have any meaning to you?

A Yes.

Q What does it mean?

A I would say that an organism, an exposure

to a group of chemicals results in a preferred or a

bioaccumulation beyond that described by log partition

coefficients, or could be directly related to log

partition coefficient as one.

Q Does that mean that when one says a partic-

ular PCB bioconcentrates preferentially to others,

that it bioconcentrates at a higher rate, or to a

greater degree than others?

A When normalized -- yes. But when normalized

to the partition coefficient from that basis. Because

that is the only rational way to treat the information,

I guess .

I r^ea \ __ .
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Restate that question. I am not sure I
»

am tracking with what your intent is.

MR. WHITE: Jf you don't understand the

question --

BY THE WITNESS:

A Yes, I don't understand the question.

Rest»«-«» that, I don't understand it.

BY MR. ^EATHERSTONE-
Q Is it fair to say that the PCBs with the

higher bioconcentration factors are the PCBs that

preferentially bioaccunulate?

A Yes.

Q Have you done any studies into the bio-

concentration of dibenzof urans?

A Yes.

Q Has that been reported in the literature?

A No, it has not.

Q Is that study final?

A No.

Q Is that study still ongoing?

A It is in the process. Planning and -- Okay

it is in the process.

Q In other words, the data has not been

I ne<? |_. Urban
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generated at this point?
f

A We have — No. Let me -- No. Okay.

Q No, I am wrong, or yes, I am correct, the

data has not been --

A Some data is available, or has been

generated. Preliminary data is available or has

been generated. Final study is not complete.

Q Accordingly the conclusions of that study

are not complete?

A Of that study, that is correct.

Let me clarify that. The laboratory

studies versus analytical measurements dealing with

bioaccumulation. The ±udy I had reference to is a

laboratory-based study versus an analytical character-

ization study of environmental residues of

dibenzofurans.

Q The laboratory study that is ongoing, is

that also your first study of the bioaccumulation or

bioconcentration of dibenzofurans?

A First laboratory study.

Q Do the terms bioaccumulate and bioconcentra•

tion mean the same thing to you?

A They are largely synonymous. The answer

I hee> I_. Uroon
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is no, but they are largely synonymous. ^

Q Do you have any opinion, with anyTreason-

able degree of scientific certainty, of the quantity

of dibenzofurans in the settlement of Waukegan Harbor?

A No, I do not.

Q Do you have any opinion, with any reason-

able degree of scientific certainty, about the

quantity of non-ortho PCBs in the sediments of

Waukegan Harbor?

A Yes.

Q What is the quantity of non-ortho PCBs in

the sediments of Waukegan Harbor?

A The characterization of their quantitation

is included in the item 2, or in Exhibit 2. We

have analyzed samples., and the data from those

analyses are present.

Q Well, in fact what is in Exhibit 2 are

your analyses for non-ortho PCBs in five sediment

samples from Waukegan Harbor.

A That is correct.

Q My question to you is can you make a

projection from that data to an estimate of the total

quantity of non-ortho PCBs in the sediments of Waukegan

Harbor? TUo |_ Û
_____________ __ ___ c-t"r-ej su-.'̂ j r

!3a S°^ L« S^li.



72

Stalling - direct { Fea therstone)

A With the information I have, no.
»

Q In Exhibit 2, you report f indings_concerning

the presence of non-ortho PCBs in seven fish samples,

correct?

A I think that's -- there are more than seven

samples, including the National Pesticide Monitoring

Program data.

Q You are absolutely correct, Dr. Stalling.

It is a poor question, I am sorry.

In Exhibit 2 you report the levels of non-

ortho PCBs in seven fish samples from Waukegan Harbor?

A That is correct.

Q On the basis of those seven samples, are you

able to make any projection, with any reasonable

degree of scientific certainty, as to the quantity

of non-ortho PCBs in fish found in Waukegan Harbor?

A The same answer to the previous question.

No, not with the information available.

Q Based on any of the information that is

found in Exhibit 2, are you able to make any protection,

with any reasonable degree of scientific certainty,

about the quantity of non ortho PCBs in the fish in

Waukegan Harbor?

l_J rt>c>n
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A If the samples are representative* yes.

Q Do you know that? -

A Well, you assume they are. I will make --

No. I don't know that. Okay.

Q Well, assume that seven fish samples reported

in Exhibit 2 are representative of the fish in Waukegan

Harbor. Can you tell me, w- th a reasonable degree of

scientific certainty, the quantity of non-ortho PCBs

in fish, full quantity, in Waukegan Harbor?

A Yes. Provided you can supply me with what

the biomass is.

Q What do you mean by biomass?

A How many fish, how many pounds of fish.

Q Do you need that in order to be able to

answer that question?

A That is correct.

Q Is there any way you can analyze for non-

ortho PCBs in the water column?

A Yes.

Q Was there ever any discussion about doing

that for samples from Waukegan Harbor?

A No.

Q Did you recommend that at all?

i?c C3,,L | C...".
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A Didn't discuss it. ,-

Q Do you have any data anyplace relating to

the concentration of non-ortho PCBs in the water

column of Lake Michigan?

A No.

Q Is it fair to say then that you are unable

to make any projecti~«., with any degree of scientific

certainty, about the quantity of non-ortho PCBs in

the water column of Waukegan Harbor?

A No, it is not fair -- restate your question.

The answer is in the negative, I can't -- or I can

make some projections, yes.

Q Even though you have no water column data?

A 'You know what total PCB concentration is.

Q In the water of Waukegan Harbor, do you know

that?

A No, I don't know that. You said Lake

Michigan, if I understand your question right.

Q Well, if you knew the total concentration

of PCB in the water column of Waukegan Harbor, could

you, w i t h a reasonable d 2 g ̂  e c of scientific certainty,

make a projection about the quantity of non-ortho

PCBs in that water column?

TU L
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A I think you might estimate it.

Q How would you do that? r

A A simple fractional composition of the

residues as delineated in Aroclors, based on the

composition of the Aroclors present, or the total

PCB content. A simple mathematical calculation.

Q Let me se«» if I understand that sir^'e

mathenic* cical computation. f ~e you saying that you

would take the concentration of non-ortho PCBs in

Aroclor 1242 for instance, and apply that concentra-

tion to the total mass of Aroclor 1242 in the water

column of Waukgan Harbor?

A That is one approach.

Q Do you consider that a valid approach?

A If you state --- Yes, if you state the

composition of PCBs in the water column is Aroclor

1242, why wouldn't you do it.

Q Have you yourself ever written anyplace

that using such an approach, there is tremendous

uncertainty in doing that --

A I have not.

Q -- because of the differences -- Let me

finish. -- because of the differences between newly

I hee> I_. O rban
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Stalling - direct (Featherstone)

manufactured Aroclor and that which has somehow found

its way into the environment? ~

A You have three questions in one. Break

that down.

Q You can't answer the question?

MR. WHITE: Would you reread the question.

BY THE WITNESS:

A I want to restate -- restate the question.

(Record read . )

MR. WHITE: Answer the question.

(Sotto voce discussion had between

Mr. White and the witness.)

MR. WHITE: Let him restate it.

BY THE WITNESS:

A I'd ask you to reclarify your question.

BY MR. FEATHERSTONE:

Q Dr. Stalling, I apologize if I asked this

question before, but looking at my notes I can't just

remember if I did. Is PCB 3,4,3,4 degradable?

A I can't answer the question personally,

but the literature suggests that it is metabolized.

Q Do you know of any evidence that suggests

that PCB 3,4,3,4 is not biodegradable?

I beo |_ v_Jro0n
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A No, I don't.
*

Q Would you take a look at Exhibit 1 to your
v-

deposition.

A Okay.

Q Doctor, on pages 2 and 3 of that document

your laboratory reports certain dioxins found in

those two fish, is that correct?

A In one sample?

Yes.

0 Do you have any opinion, with a reasonable

degree of scientific certainty, the origin of those

dioxin in those two fish samples?

A In view of the preceding discussions, the

origins of the dioxins probably don't -- Well, I

guess yes, I have an opinion.

Q What is the origin of the dioxins in that

report in those two fish samples?

A As for an opinion, I'd say they are related

to pentachlorophenols in the system, or from the

combustion or organochlorophenols -- chlorophenols.

Other than 2,3 -- other than the 2,4,5 trichlorophenols.

Q Your first one was pentachlorophenol?

A Pentachlorophenols, p-e-n-t-a-c-h-1-o-r-o-

p-h-e-n-o-l.
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Q Your second was organochlorophenol?

A Just call it chlorophenol other than

2,4,5 trichlorophenol.

Q You are saying phenol?

A Phenols, s, plural, chlorophenols.

Q It is spelled p-h-e-n-o-l-s?

A That is correct.

Q Is it fair to say that you do not have

an opinion that those dioxins came from the use of

PCBs?

A If you are -- Restate your question. I

think you have a double negative. But go ahead.

Q If I do, I apologize. Is it fair to say

that in your judgment those dioxins in those two

fish samples did not come from use of PCBs?

A That is correct.

Q Doctor, referring again to Exhibit 1, your

laboratory detected levels of dibenzofurans in the

two fish samples, is that correct?

A That is correct.

Q Have you ruled zut as a matter of science

that some of those dibenzofurans may have come from

a source other than the use of PCBs?

I ^eii 1_ Urban
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A No. But I have no other alternative than

that conclusion.

Q Well, are dibenzofurans found in chloro-

phenols?

A In some material. Not all.

Q Are chlorophenols found in Lake Michigan?

A I have no •'-.ta on that. However, it is

fair to say that furans are found in PCBs.

MR. FEATHERSTONE: I move to strike that

last sentence as non-responsive to the question.

BY MR. FEATHERSTONE:

Q When your laboratory ran the analyses that

are shown in Exhibit 1 for dibenzofurans in the two

fish samples, did you or anyone in your laboratory

make any effort to calculate any expected value of

dibenzofuran in those samples?

A No.

Q Do you know what I mean by expected value

of dibenzofurans?

A I will let you clarify what you mean by

"expected value."

Q What I mean is did anyone take a look at

the PCB levels reported in those fish and make any
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effort to project what you would expect to find in

the way of dibenzofurans? r

A No. PCBs were not measured in these

particular samples.

Q Did anyone make any effort to calculate

the expected quantity of dibenzofurans in those

two ±.is h based on the non-o* tiho PCBs found in those

two fish samples in Exhibit 1?

A No.

Q Can you do that?

A No. I think your question has a -- makes

reference to dioxin. And if you please read

reread the question.

(Recora read . )

BY THE WITNESS:

A My error. No.

BY MR. FEATHERSTONE:

Q Are you able to do that?

A Not with this data.

Q Are you able to do it with other data that

you are aware of?

A We have not done so.

Q The question is are you able to do it?

| nua I _
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A We could, yes. »

Q How would you do it?

A Take the description of the dibenzof urana

I mean the concentration of the total PCBs in relation-

ship to composition of Aroclors making up the

residue, and then calculate that known fraction of

non-ortl.o substitute-:? PCOs which would be on the total

order of about 30 percent over all of the PCBs, for

total non-ortho substitute PCBs. That information is

presented in Exhibit 2.

0 Have you done any research into the concen-

tration of dibenzof urans in PCB 1242?

A No, I have not.

Q Have you done any research into the concen-

tration of dibenzof urans in Aroclor 1248, PCB 1248?

A No.

Q Do you know whether PCB 1242 or PCB 1248

are reported to be in the sediments of Waukegan Harbor?

A They are.

Q They are?

A They are, yes.

Q Do you know whether there are any other PCBs

or Aroclors in those sediments?

I ker> [_.
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A In the main -- No.
»

Q In the main it's PCS 1242 and 1248?

A That is correct.

Q Do you know in what approximate ratio?

A Based on -- Yes.

Q And this is for sediments in Waukegan Harbor,

correct?

A That is correct. You asked the question

about sediments.

Q What ratio?

A On the order of one to one to two to one for

42 to 48.

Q Did you say one to one or two to one?

A That is right, in that range.

Q The dibenzofuran levels shown for the two

fish tested and reported in Exhibit 1, do those

dibenzofuran levels correlate with the levels reported

for non-ortho PCBs?

A No. I think there is no direct relationship.

Q Doctor, I can't even hear you at this stage.

A I am sorry. I'am getting a little tired.

No. I think there is no direct relationship

between non-ortho PCBs and dibenzofurans.

I hen I_ (̂ Jroon
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Q Would you expect the fish sample that has

the higher level of non-ortho PCBs to have a higher

level of dibenzofurans, other things remaining equal?

A I would have to -- I can't answer the

question based on the information I have, because I

don't know the composition of the PCB residues

between these two fish. You may want --

w Well, y^u know fr *n Exhibit 1 the concen-

tration of non-ortho PCBs in those fish, at least

as measured by your lab.

A Right.

Q My question to you is would you expect the

dibenzofuran level to be higher in the fish that has

the greater concentration of non-ortho PCBs, that

information which you have in front of you, all other

things being the same?

A No, because there is no direct relation,

as I indicated earlier in the previous question,

between orthochloro PCBs and the potential formation

of dibenzofurans from ortho-substituted PCBs, which

are the known precursors ;n the literature.

MR. FEATHERSTONE: Let's break for lunch.

(The deposition was recess to 1:45 this
date, September 9, 1982.)
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'-- ĉu'." |__n — T t ^ " ***;



84

IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

THE UNITED STATES OF AMERICA, )
) r

Plaintiff, )
)

vs. ) No. 78 C 1004
)

OUTBOARD MARINE CORPORATION )
and MONSANTO COMPANY, )

)
Defendants. )

The deposition of DR. ~\VID STALLING, resumed

pursuant to recess, on September 9, 1982, at 219 South

Dearborn Street, Chicago, Illinois, on September 9,

1982, at the hour of 1:45 p.m.

PRESENT:

MR. JERROLD H. FRUMM

MR. JAMES WHITE

MR. MICHAEL A. POPE

MR. RICHARD J. KISSEL

MR. JEFFREY C. FORT

MR. BRUCE FEATHERSTONE.

ALSO PRESENT:

MR. HUGH THOMAS.
MR. MARK SCHNEIDER
MR. JOHN VAN VRANKEN
MR. FRED D. HILEMAN
MR. RICHARD YOUNG.
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Dr. DAVID STALLING,

called as a witness by the Defendant Monsanto, having

been previously duly sworn, was examined and testified

further as follows:

DIRECT EXAMINATION (Resumed)

BY MR. FEATHERSTONE:

Q Dr. Stalling, are chlorophenols a source

of dioenzofuransr

A In the literature it's been established

that both dioxins and dibenzofurans can be formed

during the manufacture of chlorophenols and/or their

combustion, yes.

Q Are you aware that there are reports in

the literature that have linked the environmental

levels of chlorophenols with the presence of dibenzo-

furans?

A Yes. But primarily in combustion.

Q Are you familiar with what is known as

fly ash?

A Yes, I am.

Q Is fly ash a source of environmental

dibenzofurans?

A You say is it?

Q Yes.
TU L
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A Yes, and dioxins as well.
»

Q Have you seen reports or data in the

literature that chlorophenols are found in the Great

Lakes other than Lake Michigan?

A I have not read the literature. No, I am

not familiar with it.

Q Do vou have an opinion about whethe-

chlorophenols have found their way into Lake Michigan?

A My assumption -- Yes, probably.

Q I am sorry. Did you say yes, probably?

A Yes.

Q Do you have an opinion whether fly ash has

found its way into Lake Michigan?

A I'd have to say no. I don't have an opinion

on that matter. I am not familiar with that literature

Q If chlorophenols are found in Lake Michigan,

could dibenzofurans that have been found in fish have

come from those chlorophenols?

A Only under very remote circumstances, I

think. Yes, it could come from.

Q Are you aware of any scientist who has

attempted to determine to what extent chlorophenol

contamination of a lake has contributed to the

<~ L I!' - - , f- ' <• "• *
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dibenzofuran contamination of the water body?
»

MR. WHITE: Excuse me. A lake or-the Lake

Michigan?

MR. FEATHERSTONE: I think I said a lake.

MR. WHITE: A lake.

BY THE WITNESS:

A Yes, I think there have been studies, in

the affirmative for your question. But not that

dibenzofurans were the consequence, but dioxins.

Insofar as my recollection goes, the literature is

primarily tied with dioxins as a consequence of a

chlorophenol inputs.

BY MR. FEATHERSTONE:

Q Well, you are co-author of at least a

draft of an article, aren't you, thatstates dibenzo-

furans in environmental samples may well have come

from chlorophenols?

A I think that paper cites that direct

correlation with PCBs for dibenzofuran levels and

in only areas where chlorophenol production,

principally 2,4,5 trichloraIphenol occurred,

measurable quantities of TCDD were found.

The interpretation I have from the literature

T^eci [_
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research we have done is that dioxins are the more

direct consequence of chlorophenol use than*are

dibenzofurans, and only in the case of combustion

wherein PCBs may have been involved with the

combustion are significant dibenzofuran quantities

produced.

MR. POPE: Can I ask that the reporter

read the answer back, please.

(Record read.)

BY MR. FEATHERSTONE:

Q Would you look at Exhibit 1 to your deposi-

tion, please. In Table 1 you claim that the four

chlorene dibenzofuran is the 2,3,7,8 isomer, is that

correct?

A That is correct.

Q In Table 2 you do the same thing.

A That is correct.

Q At the end of the paper you have a footnote.

A That is correct.

C Which says thac identification in both tables

is tentative, is that correct?

A That is correct.

Q Now, first of all, that footnote says that

,*- c- r i r !i d_-.
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all 37 four chlorene isomers are not available.

A That is correct. T

Q Are there 37 or 38 four chlorene isomers?

A If you count -- I would have to recall the

literature. My assumption is there are 37 furan

isomers other than the 2,3,7,8. But I am not certain

at this instant from recall We have 2,3,7,8, but

we do not have all 37 other .somers.

Q How many of the 38 four chlorene isomers

do you have?

A In our laboratory we probably have about
/

ten or fifteen. I don't recall exactly. But I might

add that we have cooperated on these analysis with

Dr. Rudy Buser and Dr. Rappe in Sweden, and have

relied on their published techniques for identification.

The corroborative determinations.

MR. FEATHERSTONE: Would you read the first -

part of his answer.

(Record read . }

BY MR. FEATHERSTONE:

Q Where you say that the identification of

the four chlorene dibenzofurans is tentative as 2,3,7,8,

do you mean that there are interferences that prohibit

"P.*- L U-!»n
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you from making a positive identification?

A There is no interferences that prohibit

us from making a positive identification that is a

tetrachloridedibenzofuran. The analogous situation

existed for quite some time in the TCDD isomer

specificity, and it was not until all of the isomers

were synthesized anr* cj-.own that they could be resolved

that we could state unequivocally that 2,3,7,8 TCDD

was present.

In the current state of research, no one

has unequivocally identified 2,3,7,8 by unequivocal

definition. However, it is known the compound present

co-elute exactly with 2,3,7,8 TCDD on more than one

column of. widely different polarities. And based

on reasonable scientific certainty we are certain

that 2,3,7,8 is likely present, the high probability

of being present.

I am well aware of research done at Monsanto

that shows the possibility of one other isomer

coeluting with 2,3,7,8 TCDD. And I think the intent

of the report is clear. Biologically there is quite

a bit of supporting evidence that would also substantiate

2,3,7,8 as being refractory.

T1 ' I !'
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Q My first question is, because yout'said that

the identification is tentative, does that hot mean

you have not been able to positively identify that

four chlorene dibenzofuran as 2,3,7,8?

A With the qualification I stated, that on

several analytical columns the material is coincident

with it. We have not precluded that it is not.

Q In other words, you haven't made a positive

identification?

A We have made a positive identification that

it could be 2,3,7,8 TCDD, and that it is a tetra-

chlorodibenzofuran.

Q But you have not made a positive identifica-

tion that it is the four chlorene dibenzofuran

2,3,7,8, isn't that right?

A As I qualified the statement, I have iden-

tified it within the limits of our ability and the

rest of the scientific community.

Q Dr. Stalling, have you been able to separate

and positively identify all four chlorene dibenzofurans?

A No. No one else has.

Q Is it not true that because your laboratory

has been unable to do that, you are .unable to make a

I nê  |_ i_jrbein
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positive identification that that four chlorene
»

dibenzofuran in those fish in Exhibit 1, you are
v-

unable to say that they are positively 2,3,7,8

tetrachlorodibenzofuran?

A Within the limits stipulated, that is

correct.

Q In your judgment, do dibenzofurans correlate

with PCB levels?

A Yes, they do.

Q Would you expect that fish with higher PCB

levels would have higher dibenzofuran levels than

fish with lower PCB levels?

A That is correct.

Q Is that what your data in Exhibit 2 shows?

A No. There is no direct correlation with

Exhibit 2 and dibenzofuran measurements whatsoever,

because no dibenzofurans were made on those samples.

Q In Exhibit 1 -- I misspoke, I meant Exhibit 1

In Exhibit 1 does your data show that dibenzofurans

correlate to the PCB levels in those fish?

A The information to make that statement is

not present, because you do not have total PCB content.

You have non-orthochloro PCBs reported.

l^eo [_



93

Stalling - direct (Featherstone)

Q Are you aware that the US EPA measured those

two fish reported in Exhibit 1 for total PCB?

A I have no data on that.

Q I want you to assume. Dr. Stalling, that

according to the US EPA, the fish identified in

Table 1 had a 131 part per million total PCB measured

on a whole fish. Okay?

A Yes.

Q Okay?

A Okay.

Q I want you to assume the fish shown in

Table 2 as measured by US EPA to have 187 parts per

million PCB measured on a whole fish basis.

A 187?

Q Yes.

A Okay.

Q In both cases it is reported as PCB 1248.

All right?

A Yes.

Q With that data in front of you, is it true

that your findings of the level of dibenzofurans in

those samples do not correlate with the PCB levels

in those fish samples?
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A Well, the trend •- No, I don't think it's —

No. They tend to correlate with the PCB levels. If

fish 1 has 131 and fish 2 has 190, that's 40 percent,

almost 50 percent greater PCB content in our data,

or the factor of 100 percent -- No, 50 percent greater,

or 100 percent greater is a general correlation. It

is not an inverse correlation for certain. I would

say that a 20 percent or 15 percent error might be

made in the measurement, since dibenzofurans are

made without an internal standard reference compound

such as the case with chlorene labeled TCDD. That

the error there could be 20 percent. So if you take

an error plus or minus 20 percent, we are not very

far from a direct correlation.

Q Can you measure an expected level of dibenzo-

furans in a fish with 187 parts per million PCB measured

as PCB 1248?

A To make certain, would you repeat the question?

Q Certainly. Are you able to make a projection

as to the estimated concentration of dibenzofurans in

a fish that has a PCB concentration of 187 parts per

million measured PCB 1248?

A I could give you a range of expected value

-.r. J C~r-- , J P.pc-t.-
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based on monitoring data that we had done from other

locations, yes.

Q What range can you give me?

A The mean value for about 25 samples, there

are about, PCDFs would be approximately one

200,000ths to one 100,000th of PCB level.

Q What would that give me when applied to

187 parts per million PCB?

A About 40 parts per trillion.

MR. POPE: Based on 187?

MR. FEATHERSTONE: Yes.

BY MR. FEATHERSTONE:

Q In Exhibit 1, your laboratory reports

measurements of five chlorene and six chlorene non-

ortho PCBs for those two fish, in those two fish,

is that correct?

A That is correct.

Q Did you look for those two non-ortho PCBs

when you ran the analysis of the five sediment

samples that are reported in Exhibit 2?

A Yes, and I believe that data is provided

in the Appendix D.

Q Did you find five chlorene non-ortho PCB
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in the sediment samples that you analyzed? .

A No, we did not. We did not report it.

Q Did you find it?

A We found the peak that might correspond to

it, but we did not have the mass spectrometry con-

firmation, so we did not report it.

I Does t K at mean you could not identify it

as a five chlorene non-ortho PCB?

A We didn't attempt to identify this.

Q Did you look for six chlorene non-ortho

PCBs in the sediment samples?

A There was not a peak corresponding to that

component in the sediment samples, is my recollection.

Q What you arp telling me is you did look

for it and didn't find it?

A That is correct, by electron capture gas

chromatography, that is correct.

Q Do you have any explanation for why you

found six chlorene non-ortho PCBs in the fish, or at

least in two of the fish samples that are shown in

Exhibit 1, but you did not find that in the sediment

samples?

A There were two different quantitation methods

TU L
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reported.

Q What does that mean? r

A In one case we did the analyses by mass

spec trometry , which is tnoie specific for the hex and

penta compounds than is electron capture, with a

much larger sample size. And in all the analyses we

have d~ne so far w-*-h the Aroclor series, the concen

tration as reported JAOAC a tide we wrote, the

content of 3,4,3,4 is highest in 1248, and very

small amounts of hexachloro exist in the Aroclor.

So its relative occurrence, the hexa-

chloro compounds relative to the pentachloro would

be low.

Q Let me see if I understand your testimony.

Is it your testimony that the six chlorene non-ortho

PCB is present at only very low levels in PCB 1248?

A Relative to 3,4,3,4.

Q Which is the four chlorene non-ortho PCB,

right?

A That is correct.

Q Is the six chlorene non-ortho PCB present

in Aroclo,r or PCB 1248 at lower levels than is the

five chlorene non-ortho PCB?

I hec> | _ .
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A Yes, it is. If present. »

Q You r.iean there is some doubt in your mind

whether the six chlorene non-ortho PCB is present

in any quantity in PCB 1248?

A That is correct. It's a low -- it is a

trace component in the Aroclor.

Q Do you have any explanation why in Table

2 of Exhibit 1 your people found a higher level of

six chlorene non-ortho PCB than five chlorene?

A I think I can explain that. There are two

different sampling preparation schemes used in the

workup of samples for the mass spcctrometry dioxins,

dibenzofurans. We did not optimize the recovery of

3,4,3,4 in that procedure, because we were -- it

carried through the procedure, but the recoveries

can be 30 to 40 percent. So that this technique

used in the mass spectrometry determination will

underestimate the concentration of 3,4,3,4.

Q I didn't ask you about 3,4,3,4.

A I am answering your question.

Q I am asking you about -- I am looking at

Table 2, and I am asking the six chlorene non-ortho

PCB which is reported at a level of 300 parts per

| hetf (_ V-Jroon
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trillion, is that correct? »

A That is correct.

0 And the five chlorene non-ortho PCBs, which

is reported at a concentration of 200 parts per

trillion, is that correct?

A That is correct.

Q If I understand your testimony correctly,

it is your judgment that in PCB 1248 the five chlorene

non-ortho PCB is present at higher levels than the

six chlorene non-ortho?

A That is correct.

Q What is your explanation for why in this

particular fish sample you found higher levels of

six chlorene PCB non-ortho PCBs than five chlorene?

A I can't explain that directly. That is

just the way the data is.

Q Does that data suggest to you that some

of the six chlorene non-ortho PCBs came from someplace

other than Waukegan Harbor?

A That is a possibility. I can't explain. I

can't answer your question.

Q In Aroclor 1242 and 1248, do you find higher

levels of four chlorene non-ortho PCB than five chlorene?

A That is correct. J^ |_ (
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Q Would you look at Table 1. »

A Yes. ~

Q Do you report for that particular fish

you found 4700 parts per trillion non-ortho five

chlorene PCB, is that correct?

A Yes.

Q And you found 2300 parts per trillion non-

ortho four chlorene n-B?

A Right.

Q Do you have any explanation for why in that

case --

A I gave you --

Q Just a minute. -- you found more non-ortho

five chlorene PCB than four?

A Yes.

Q Why?

A That is, the concentration 3,4,3,4 is under-

estimated by as much as a factor of two to three for

this procedure. We reported what was present in the

fraction analyzed for dioxins and dibenzofurana. And

as I indicated, there is a difference in the separation

procedure between that reported in the Appendix 2 and

in your item 2 and item 1, Exhibit 1 and Exhibit 2.

TU, L U4»n
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Q Is there any reason why you didn't? go back

and run that using the correct procedure? :

A Yes. It only cost $6,000 or $7,000 to do

it, and it was not a specific objective of the analysis

to begin with. We reported what was present in the

sample.

U Are you saying it wasn't a specific purpose

to identify as precisely as possible the concentration

of 3,4,3,4 non-ortho PCBs in the sample?

A That is correct, in this analysis, that is

correct.

Q Is that generally true for all of the data

reported in Exhibit 1?

A You only have two samples, and it was not a

tailored procedure for total 3,4,3,4 determination.

It was not optimized to give maximum recovery for

3,4,3,4. We wanted to confirm the identity of this

material with known standards and mass spectrometry

to be certain we were indeed measuring 3,4,3,4,3,4,5

and 3,4,5,3,4,5.

Q The work that you did that is now reported

in Exhibit 2, did you make any effort to compare the

levels of four chlorene non-ortho PCB that you found

TU L U^n
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with what you expected to find in those samples?

A I have not. ~

Q You c!o not know whether it's high or low?

A I answered your question. I have not attempted

to relate the concentration of those components to

the Aroclor composition.

Q Is <-hat w<^*-th doing?

A I don't know if I have an interest in doing

it at this instant.

Q If you did do it, would it give you any

scientifically useful information?

A That is speculation on both our part.

Q Wouldn't it tell you perhaps whether the

3,4,3,4 non-ortho PCB is degrading in the sediments

of Waukegan Harbor?

A I think it would only confirm that 3,4,3,4

and non-ortho chlorene substitution in fish residues -

tend to be slightly lower than that what you would

expect in the respective Aroclor mixture, and reported

that in the JAOAC article on the composition of non-

ortho chloro compounds. An article by Huckins and

myself on lower levels, slightly lower levels of 3,4,3,4

in relationship to the total PCB content.

T^ L
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We know that to be, or at least assume based»
on the literature publication, that to be the result

of greater circulation in the organism and less

storage in fat. Greater physiological activity for

that type of compound. So it fits in with what is

known about the partitioning of those components.

Q What you are telling me is that with respect

to non-ortho 3,4,3,4 PCS you had less of a concentra-

tion in the fish than you may have in sediments, for

instance?

A That is correct, yes.

Q Well, with respect to the sediment data

that is reported in Exhibit 2, does that data in

your judgment show that non-ortho 3,4,3,4 PCB is

degrading in the sediments?

A I have not examined it, as you asked earlier.

Q You haven't examined it in that light?

A Within that context, no, 1 have not looked

at that.

Q Your laboratory has reported that PCB 1242

is disappearing more rapidly than PCB 1254 and PCB 1260,

is that correct?

A Yes .

I heo '_ \_) rbc>n
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Q Is that finding consistent with an explana-

tion that the isomers of PCB 1242 are biodegrading?

A Some isomers may be, yes.

Q Does that also include the non-ortho PCB

in Aroclor 1242?

A I don't think data exists in that comparison,

to make that comparison yet.

Q It is not your testimony that non-ortho

PCB in 1242 don't degrade?

A Are you asking -- Repeat the question.

0 Is it your testimony that the non-ortho

PCBs in PCB 1242 are not degrading?

A Thus far with respect to this data, I have

not addressed that question.

Q Well, with respect to any other data, have

you addressed that question?

A No, I have not.

Q So in your mind it is an unresolved question?

A Yes. But not totally uncharacterized in the

literature.

Q Well, what have you seen in the literature

that suggests that non-ortho 3,4,3.4 PCB is not

degrading in the environment?

1 n«?O 1_.



105

Stalling - direct (Featherstone)

A I was not addressing specifically and only

3,4,3,4. *

Q Well, let's addrei~ 3,4,3,4 first.

A Well, 3,4,3,4 can be metabolized by virtue

of it having two carbon atoms with no chlorenes

adjacent to each other. The hexochloro compound

would be much more refractory to degradation.

Compounds having the same physiological attributes

of 3,4,3,4 substituted in one chlorene in the ortho

position would -likely degrade very slowly, much more

slowly. And yet they too have the same or if not

similar physiological response in the organisms,

and therefore have lower rates of degradation. So

that there is some structure information pertaining

to degradibility that can be applied to interpretation

of data such as these to begin to study that question.

0 Well, let us deal with 3,4,3,4 non-ortho

PCB first. All right?

A Yes.

Q Just that. Is there anything in the literature

that suggests that non-ortho 3,4,3,4 PCB doe&n't degrade?

A No, there is nothing.

Q Indeed because ron-ortho 3,4,3,4 PCB has
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two adjacent carbons that do not have chlorenes

attached, you would expect them to degrade,risn't

that right?

A That they can be degraded, yes.

Q Isn't it true that you would expect that

the non-ortho 3,4,3,4 PCB would degrade faster than

certain ortho PCBs, tor instance the six chlorene

ortho PCB?

A Right. And it would degrade less slowly

than a lower chlorinated PCB such as 3,4,4 prime

trichloro. There is a general correlation with

lower levels of chlorination being very much degraded.

Q Is the fact that you did not find the six

chlorene non-ortho PCB in any of the sediment samples

you analyzed or any of the fish samples that you

analyzed in the second round that are in Exhibit 2

consistent with an explanation that the six chlorene ~

non-ortho PCB that you reported in Exhibit 1 are not

from Waukegan Harbor?

A No. I disagree *ith your statement. There

is no basis to make that statement.

Q So in your judgment that six chlorene non-

ortho PCB that you find in Exhibit 1 had to come from



107

Stalling - direct (Featherstone)

Waukegan Harbor? -

A If the rest of the PCB came from there, too.

We are dealing with supposition.

Q The question is do you know that?

A No. You don't know either.

Q I am asking you whether consistent with an

explanation that it ^id not come from Waukega,, Harbor.

A NO .

0 So we are at a Mexican standoff.

A That is the way it is.

0 Can you make any projections about the fate

of non-ortho PCB in the sediment of Waukegan Harbor?

A Probably not.

Q Do you have any projection how much, if any,

non-ortho PCB has been transported in the last year

from Waukegan Harbor to Lake Michigan?

A I made no attempt to do that.

Q Is it your opinion that the particular non-

ortho PCB that you have identified in the Waukegan

Harbor samples have been generally found in fish in

Lake Michigan for basically as long as PCBs have been

in Lake Michigan?

A I assume there had been nothing -- Yes.
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Q Are you familiar with the vork dope by

Dr. Humphrey? =~

A I have not -- No, I am not, not in any

detail.

0 Do you know who Dr. Humphrey is?

A Yes.

Q Do you know he is a Government witness in

this case?

A I have not had any contact with him. I may

have heard the name.

Q Do you know that Dr. Humphrey did a study

of people who ate large quantities of fish out of

Lake Michigan?

A 'I have not.

Q Pardon me?

A I did not see it.

Q I haven1t asked you whether you have seen

it. Do you know whether he did that?

A No, I didn't know that he did that.

Q Dr. Humphrey did do a study of people who

ate large quantities of fish in Lake Michigan, people

who consumed in the neighborhood of 200 to 300 pounds

of fish a year out of Lake Michigan, in some cases.

I he<? [_ Urban
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People who had been eating fish for 20 yearsj or longer,

fish with PCBs in them. r

Is it your best judgment those people would

have been eating fish containing these non-ortho

PCBs that you found in Waukegan Harbor?

A I would almost assume with certainty that

they have.

Q Are you aware that researchers have done

work looking into the health of plant workers exposed

to PCBs?

A Yes.

Q Is it your judgment that those plant workers

who have been studied and reported on in the literature

were also exposed to these non-ortho PCBs that you

have found in fish in Lake Michigan and fish in

Waukegan Harbor?

A I would have to know -- I am not sure I can-

answer that question. If I am not aware of the ortho --

the composition of PCBs that were exposed to the workers

But - okay.

Q Assume that the-e workers have been exposed

to 1242, 1248, 1254 and 1260. Is it your best judgment

that those workers who have been reported on in these

I hep |_. \^_j-ban
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epidemiological studies were in fact exposed to non-

ortho PCBs similar to what you found in Waukegan Harbjr?

A Yes, I say so.

Q With respect to the dibenzofurans that you

found in fish in Lake Michigan and Waukegan Harbor,

is it your best opinion that individuals studied by

Dr. Humphrey in his fish eaters study ate fish with

the same dibenzofurans that you found in Waukegan

Harbor and elsewhere?

A Yes.

Q Is it also your best opinion that those

plant workers who have been studied have likewise

been exposed to dibenzofurans that you found?

A No, not necessarily.

Q Well, you say no, not necessarily. So it

is not a categorical no, is that correct?

A That is correct.

Q In some cases they may have been?

A Yes.

Q Are the non-ortho PCBs that you found in the

sediment of Waukgan Harbor, and in some of the fish

that you have analyzed from Waukegan Harbor, are they

physically or chemically any different from the

I hef !_ LJ^bon
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non-ortho PCBs that would have been in the fish

that the fish eaters that Dr. Humphrey studied

consumed?

A No chemical basis for any difference. A

compound is a compound.

Q Have you made any study of the various

alternative remedies proposed in this lawsuit?

A No, sir.

Q I want you to assume there are ten kilograms

of PCBs moving from Waukegan Harbor to Lake Michigan

presently on an annual basis. All right?

A Okay.

Q Assume that Waukegan Harbor is dredged so

that there is no movement of PCBs from Waukegan Harbor

to Lake Michigan. How much will that reduce the PCB

levels in the fish found in Lake Michigan?

A I couldn't begin to answer that question.

Q How much will that reduce the non-ortho

PCB levels in the fish found in Lake Michigan?

A I doubt that I can answer that question.

Q How much will that reduce the dibenzofuran

levels in fish found in Lake Michigan?

A I wouldn't know the answer to that question,

| neci [_ (_
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either. »

MR. FEATHERSTONE: What was the answer?

(Record readr)

BY MR. FEATHERSTONE:

Q I want you to assume there is approximately

five kilograms PCB moving yearly from the North

Ditcu .into Lake Michigan. ~>kay?

A All right.

Q Do you know what the North Ditch is?

A I have seen a map, yes.

Q I want you to assume that some remedy is

implemented in the North Ditch so that there is no

movement of PCBs from the North Ditch to Lake Michigan

Do you have any idea of what that would do to PCB

levels in the fish found in Lake Michigan?

A No, sir.

Q Do you have any idea what that might do to

the dibenzofuran levels in the fish found in Lake

Michigan?

A No, sir.

Q Do you have any idea whatsoever wha'c that

might do to the non-ortho PCB levels in the fish

found in Lake Michigan?
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A No, sir.

MR. FEATHERSTONE: Let's take a break.

(Recess had.)

BY MR. FEATHERSTONE:

Q Dr. Stalling, is the presence of adjacent

hydrogens on a PCB ring important in the degradation

of sediment?

A I can't answer that question. It is an

organism.

0 You can't answer that question because you

are not aware of any data or research on that point?

A That is correct.

Q Does your data that is reported in Exhibits

1 and 2 show that the non-ortho PCBs are degrading

more rapidly in the sediment of the Waukegan Harbor

than other PCBs?

A We addressed that earlier. I can't answer

that question. I haven't examined it.

Q Does any of your data from anyplace suggest

that the non-ortho PCBs are degrading more rapidly

than otner PCBs?

A No, I think not.

Q Does your data from other locations show

I nea [_. LJ1"^0
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that they are not?

A No. -

Q You just haven't analyzed that data in that

regard?

A We don't have the information to answer

your question. I do not have the information to

answer your question.

Q Dr. Stalling.. I asked you what effect a

remedial action in Waukegan Harbor that cuts off the

movement of PCBs from Waukegan Harbor to Lake Michigan

would have on the PCB levels in Lake Michigan fish.

You testified that you were unable to give me an

answer. In other words, that you don't know.

What information would you need to be able

to make such a determination?

A Well, I could only cite that from the

literature viewpoint that the models that were described

used a series of data, and you are privy to the same

information I am, and I simply don't hold myself out

as an expert limnologist, and don't feel qualified to

get into that.

MR. POPE: An expert?

THE WITNESS: Limnologist. That is a guy

TU L UrU
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who can do what you just asked to do. »

(Discussion had off the record.)

BY MR. FEATHERSTONE:

Q Have you made a comparison between the levels

of non-ortho PCB that you found in Waukegan Harbor fish

to the levels in fish found elsewhere in Lake Michigan?

A As of yet I have not.

Q Do you have the data base to do that?

A Probably not in detail.

Q Do you presently have a data base to allow

you to do that with the kind of scientific precision

that you would like to have?

A Let me state in response to your question

what could be done, or what has not yet been done,

but could be done.

We have in these data composition by virtue

of various degrees of ortho-chlorene substitution,

starting primarily with the one chloro to four

chlorene containing.

Q You have to keep your voice up, Doctor, so

the Court Reporter can take it down.

A So that a distribution or composition analysis

comparison could be made on the basis of these data with

Ur-'-̂ -J Perc-te-
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respect to orthochlorene substitution, as well as

substitution in the 3,4 position, specifically

dealing with two chloro compounds which have 3,4 or

3,4,5 or 4 prime substitution. So the data exist

in these analyses to make comparisons on composition.

The data for the measurement of 3,4,3,4 is restricted

to the Waukegan samples. Tuat is what is in this

Exhibit 2.

Q Bear with me, Doctor. Given the data base

that you have, I take it you cannot now make a

comparison between the levels of non-ortho 3,4,3,4

PCB found in the Waukegan Harbor fish samples with

fish samples taken elsewhere in Lake Michigan?

A That is correct. In Exhibit 2 you cannot

co that.

Q Is it 1ikewisetrue, that for non-ortho

PCBs in Waukegan Harbor fish samples that you cannot

compare those levels with levels of the same PCBs

in Lake Michigan fish found elsewhere?

A That can be dene. We are restricted. Your

first question restricts it to 3,4,3,4.

Q Yes.

A The second does not restrict it to any isomers

TU L
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other than the non-chloro, non-orthochloro Component.

Q My second question restricted it to non-

ortho PCBs.

A That is correct. I believe that there is

data to allow you to do that, if you so choose.

Q But you haven't done that?

A I haven't done that.

Q Do you have any plans to do that?

A I may .

MR. FEATHERSTONE: Mr. White, does the

Government have any plans to have Dr. Stalling do that?

MR. WHITE: It may. I don't know.

BY THE WITNESS:

A I have not been asked to do it.

MR. WHITE: He hasn't been asked. It depends

how many opinions he has.

BY THE WITNESS:

A When would you like to see that?

MR. POPE: Would it be a fair assumption to

say that if he in fact does do that comparison for

purposes of testifying, the Government will tell us?

MR. WHITE: Yes.

MR. POPE: Sometime before he takes the

stand. ~["k«<* L Ur«>n

'-'4 ^oulf- [_" ?o''«I '-'4



11 8

Stalling - direct (Featherstone)

MR. WHITE: Certainly. *

MR. FEATHERSTONE: Within a reasonable time

period of his taking the stand.

MR. WHITE: Yes.

(Discussion had off the record.)

BY MR. FEATHERSTONE:

0 Dr. Stalling, what work have you done to

prepare for your deposition, other than the analyses

that are reported in Exhibits 1 and 2?

A What work? Define what you mean by work.

0 You don't understand the term work?

A Well, I want you to define it for me, so I

don't misinterpret what you are asking.

Q Have you seen any data, any documents,

talked to anybody concerning Waukegan Harbor?

A No, I have not talked to anyone concerning

Waukegan Harbor other than what you have here.

Q Have you discussed your testimony with

Elizabeth Stein?

A I have.

Q Have you discussed it with Mr. Hynes or

Mr. White?

A I have.



1 19

Stalling - direct (Featherstone)
- direct (Pope)

Q Have you discussed your testimony*with

anybody other than the attorneys for the United States

of America?

A I have not.

MR. FEATHERSTONE: I don't have any further

questions. Doctor .

DIRECT EXAMINATION

BY MR. POPE:

Q Would you please summarize what your opinion

is as a result of all the work you have done in this

project?

A I will attempt to do that. We have

characterized the nature of the Aroclor residue in

the representative samples, representative samples

of sediment and fish.

We have demonstrated the integrity of the

methods used to generate the data beyond a reasonable

scientific doubt, in my opinion.

We have presented this information in two

formats; one, which allows a comparison of composition

in a general way with respect to the various levels

of ortho prime substitution, which I personally believe

to be important in terms of interpretation of the

| heo |_ (Jr-bon
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residue, significant . *

We have presented the information 'on the

dibenzofuran data that in general correlates with

other analyses with ratio of furan and PCBs.

I think that summarizes what information we

have generated.

Q Setting aside Exhibit 1, focusing instead

on Exhibit 2, which I take it includes the appendices,

does it not?

MR. WHITE: That is correct.

BY MR. POPE:

Q What were you asked to do?

A I was asked to analyze a set of samples to

be provided by the Environmental Protection Agency

for the composition on an isomer specific basis, and

provide information on quality control validity of

the measurements.

Q Namely whether in fact the results you find

really were the isomers that you reported, right?

A The method of recovery and so forth were

acceptable. Performance cf the method, analytical

criteria.

And to testify, I guess, in respect to the

TU L. U-^"
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integrity of that information and the results of

those findings. *

Q Is that it?

A I think that is it. I can't think of some-

thing else.

Q Make sure I understand. You were asked and

it is your understanding that this is the limit of

your job; analyze the samples. What are they, seven

fish samples and five sediment samples?

A Right.

0 They were provided to you by somebody else?

A That is correct, by the Environmental

Protection Agency.

0 Analyze those, and tell first the Government

and then presumably the court or jury which isomers of

PCDs were in those samples, correct?

A Right.

Q And be sure that you went through the proper

process by some kind of quality control, is that right?

A That is correct.

Q Anything else?

A And I think in t°rms -- One implicit, along

with that request, was to attempt to translate, if
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possible, any -- or to provide any assistance in

interpretation and utilization of the information.

Q Give me your interpretation and utilization

of that information? Summarize that for us.

A Okay. This is based on familiarity with

the published literature and conversations with the

researchers that work in the area of the PCB response

in organisms. It goes back to the philosophy of this

analysis. This is not unique. These analyses are

not unique. There are probably ten laboratories

in the world currently doing these on a routine basis.

0 Can you give us the names of those?

0 I can come close. I may not get them all.

Dr. Ballschmitter in Germany; Dr. Steven Safe, Texas

A & M; Dr. Mike Mullen, in Grosse lie EPA; the

Wallenberg Laboratory in Stockholm, Sweden; Dr. Rappe's

laboratory in Umea, Sweden. Oh gosh, there are others.

There is a laboratory in Japan. At this point in

time I fail to recall the rest of these.

Q These are other laboratories that to your

knowledge are doing the same kind of thing, namely

taking samples from someplace they receive, and analyzing

them for the isomer?

Tl-o ' I V
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A That is correct. »

Q A particular PCB l^omer, is that correct?

A Yes. Dr. Mary Wolfe at Mr. Sinai has also

published work.

Q Mow, I interrupted you. You were going

to give me your interpretation of all of this.

A We have provided one report that is not

currently in the literature, that is part of this

document, that summarizes.

I will just refer to an example. We call

them matrix reports. It lists the concentration of

PCBs found in the sample, along with the fractional

composition of those PCB isomers having those

structural attributes. This is the way of dealing

with the structure of the data, because these tables

are relatively complex and not as readily discussed.

Q I never would have noticed if you had not

told me.

A You never would have noticed that.

So we have devised a matrix presentation

that allows you to look at the fraction of PCBs as a

fraction of total, and tell you that of the 7.8 percent

of the residue in such and such sample having one

TU L
Repose-



124

Stalling - direct (Pope)

orthochlorene PCB.

It is my belief that a toxicologist can
i.

deal with that information from the affects on the

organism.

Q That is beyond your area of expertise?

A That is correct. That in a sense concludes

what I have to say.

Q Is it fair to say that your job here is

to take the samples, analyze them to determine the

isomer involved, and summarize that isomer as you just

showed me on this chart, right?

A Yes.

0 Period. End of job, correct?

A As I commented, though, earlier, if comments

that are pertinent to the interpretation of the informa-

tion I do feel free to make those comments.

Q Do you have any comments that are pertinent

to the interpretation of the data that you intend to

testify to, other than what you have testified to?

A I have alluded to the scope of what 1 intend

to say.

Q Just now in response to my questions?

A That is right.

I hPr>
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Q You have no present intention to go beyond

that? I don't want to keep you -- Dr. Stalling, I

do not want to keep you here any longer than necessary.

If that is the focus of your testimony, I just want you

to tell me that is all you intend to testify to as of

today.

A If appropriate, and if desired, if asked,

I will respond in some detail pertaining to the isomer

composition and its biochemical effects in terms of

enzyme induction and structure activity relationships,

because I feel I have a professional understanding

of that area.

Q That area is one that you haven't clearly

decided, you haven't talked to the Government about

presenting testimony in that area, is that right?

A I am not sure I know how to answer the

question. It has been discussed in general terms.

But the specifics have not been developed.

Q Is that the area that was dealt with by

Judge Getzendanner yesterday afternoon?

A That is correct.

MR. WHITE: I think, Mike, for the record,

I don't want to be obstreperous here, but I am going

I r&o I_ Urbon
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to objctt in the sense you are going to ask'him an

open-ended question like that, what his testimony is

going to consist of. If you want to ask specific

questions about the testimony, about the documents

here, about what has been presented in the report,

I have no problem with it. But to ask Dr. Stalling

what all facets of his testimony are, I think is a

little unfair and practically impossible under this

type of a circumstance.

I direct your attention to the expert

interrogatory, especially item D, which would deal

with, and may refresh Dr. Stalling's recollection with

respect to what he agreed to testify to for the

United States.

MR. POPE: I don't believe Dr. Stalling

expressed any lack of recollection as to what he has

agreed to testify to. The thrust of my question is

as he sits here today, what is his understanding of

what is being asked of him. It seems to me to be a

reasonable way to handle a discovery deposition to

ask the witness what his testimony is from his point

of view. You may well want to ask him 10,000 other

questions. We have to deal with that ourselves

TUL U-r
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through discovery in some fashion.
f

MR. WHITE: I don't want you to think that

without any objection from me you are going "to limit

the scope of his testimony by asking an open-ended

question and getting an answer in four or five minutes

with respect to what the scope of his testimony is

going to be, and the facets of that testimony.

MR POPE: No, I don't mean to restrict him

in any way at all. If he wants to go into greater

detail --

MR. WHITE: Ask the question.

MR. POPE: He can read the report into

evidence, but that is not in English. Most of this

report is numbers and charts, Jim.

MR. WHITE: Right. And he will explain that

report in detail, and all questions that reasonably

follow from that report, that are pertinent to this

litigation as a result of his analysis and the

questions he was asked by the United States to perform

MR. FEATHERSTONE: Subject to the pending

on before Judge Getzendanner.

MR. WHITE: Subj^t to the pending motion.

THE WITNESS: Included --

I tier? L l_Jrbfri



128

Stalling - direct (Pope)

MR. POPE: Just a second. There is no

question.

To quote Jim White this morning, you may

not have liked the witness* answer, but he gave it.

I don't intend to respond to you on the deposition,

on the transcript. I have asked him a question, he

has given me an answer.

MR. WHITE: Fine.

MR. POPE: You have got your interrogatory

answer, that he may not necessarily coalesce.

BY THE WITNESS:

A Your question, though, pertains specifically

to the data, in terms of structure activity. In this

report are analyses from the Greak Lakes proper on

fish, and some other lakes. Subject matter pertaining

to that data would seem reasonable in this discourse.

That is there is data on PCB composition from this

included beyond the Waukegan Harbor in this report,

and I suspect that is fair game for questions.

BY MR. POPE:

Q Do you want to revise your past answer now?

A I would simply pppend to it that in terms of

this environmental data that has been acquired and

____________ _____ __ _ _ r~e-'.•".<•<« Qi0,.t,(,nj p.,,....
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presented, I think I covered that with the Answer I

gave you in terms of this d ^ _ ^ , its interpretation.

If there are questions pertaining or subject matter

pertaining to the other lakes, that would be pertinent

to the interpretation of this, I would certainly feel it

appropriate to comment.

Q Such as?

A Such as fate or distribution of PCBs in

the other Greak Lake system.

Q What opinion do you have with regard to the

fate or distribution of PCBs in other Great Lakes?

A This goes back to comment pertaining to the

structure activity and persistence. We only touched

on one group of isomers through your direct questions.

There are other structural related features which

have not been discussed at this point, which may be

relevant.

Q Such as?

A Such as the one chloro substituted PCS having

3,4 substitution.

Q What is your opinion or proposed testimony

with respect to that?

A That they are of equal concern.

______________ __________ ^— . r i QC^ i' J O
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Q Where?

A In terms of hazards and/or biological

response, particularly biological response. It

poses one orthochlorene containing PCBs.

Q In what way of equal concern?

A They induce AHH, arylhydrocarbon hydroxylase

Q Are you talking about in Lake Michigan?

The question was with regard to other

Great Lakes.

A Other Great Lakes or fish or physioloqical

responses of organisms, fish and/or other organisms

to the presence of these materials.

Q Are these materials found in all the Great

Lakes?

A They certainly are.

Q Are dibenzofurans found in all of the Great

Lakes?

A Not all.

Q Which ones?

A Michigan, Huron, Ontario, Lake St. Clair,

and low but detectible levels in Superior. So yes,

they are found in all the Great Lakes.

Q The same for dioxins?

A NO. lleo L U*-̂ "1
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Q Where are dioxins found?
»

A Lake Huron, and Lake Ontario.

Q Do you have an explanation --

A And a trace level in Lake Michigan, or a

detectible level in Lake Michigan. Very low. We

are talking specifically about TCDD.

Q Do you have an explanation to why the distri

A I have an opinion, yes, I have an opinion.

Q Would you give me your opinion?

A My opinion is that they were primarily

introduced into the Great Lakes through chemical

manufacturing and disposal of wastes associated with

2,4,5 trichlorophenol production.

Q To a layman, where is that substance used,

in what product?

A Used in the production of two widely -- in

herbicides, such as 245T, the herbicide, and

hexachlorophene production, both of which are largely

discontinued now.

Q Are both of them herbicides?

A No.

Pesticides?

I nec> I_
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A What is -- What is Physodex? f

MR. WHITE: Disinfectant.

BY THE WITNESS:

A Physodex is used in hospitals as a dis-

infectant. It is made from 2,4,5 trichlorophenol .

BY MR. POPE:

0 Those two sources in your opinion are the

primary source --

A Of dioxin.

Q In the various Great Lakes, is that right?

A Yes.

0 How about dibensof urans , your --

A My opinion is dibenzof urans are a direct

consequence of PCS, just introduction into the

environment, into the Great Lakes.

0 Let me finish the question. The other

problem we make for our reporter is when two of us

talk at once, it is even harder than when one of us

talks fast. Okay?

A Yes.

Q What is that opinion based on?

A

Grea

Based on analytical surveys done on the

t Lakes for fish; based on a thorough review of
I hpc^ ' _ {^)rbar\
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the literature and the chemistry of PCB pyrqlysis.
»

0 What do you mean by that last statement?

A Conversion of PCBs to dibenzofurans through

thermal processes, burning and/or heating in just

limited amounts of air.

Q Is that process one that you have observed

in the literature?

A That is correct.

Q Can you list some of the major articles you

rely on for your opinion in that regard?

A Dr. Christopher Rappe.

Q Slow down.

A Dr. Christopher Rappe in Sweden. The other

person's name I can't recall is at the Wallenberg

Lab in Stockholm. Dr. Otto Hutzinger. I believe

that covers essentially 30 or 40 or 50 percent of the

literature that you have asked about.

Q Could I ask, Dr. Stalling, if you would

make available to Mr. White citations to the articles

that you rely on for your opinion in that regard?

A Okay. They are available in the list of

publications. The first reference, the book

Chlorinated Biphenols, Renate KimDrough's book covers

I heo l_ Urbon
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the major amount -- it is published by, it is cited»
as the first reference I think in the material.

Q One reference you are talking about now?

A There are some several hundred references

cited in that.

Q I know. I understand. You could refer

me to the Library of Congress, too. I want t^ know

which references that you are relying on for your

conclusions that you propose to testify to. That

is my question.

A The references cited, the first reference

in the book published by Renatc Kimbrough.

And you will have next week's proceedings

on dioxins in the environment in Kansas City. There

is a three-day American Chemical Society symposium,

and abstracts of that are available through the

American Chemical Society.

Q Available already?

A That is correct, or will be as of next week.

I don't know that they are free. They are not available

before the meeting, but next week they will be available

Q Are you telling me you are relying for your

opinion on a presentation that hasn't taken place yet?

I hpr> \_ \_jr-ocin
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A I have co-authored with people who are
f

presenting information at that meeting, and-they are

colleagues for which I have abstracts and ha've

participated in some research work.

0 Are those abstracts you have already

produced?

MR. WHITE: I don't think so.

BY THE WITNESS:

A No — Yes. You have my abstract from the

meeting next week, I belreve, that is correct. If

not, they are available.

MR. POPE: I just want to make sure, Mr.

White, that I have one way or the other the basis

on which Mr. Stalling is forming his conclusion.

MR. WHITE: Yes.

BY THE WITNESS:

A The best source and most comprehensive

source will be the American Chemical abstracts,

American Chemical Society abstracts from the meeting

next week, and they are printed and available at the

meetir.g. So I know that I don't have the book in

total.

Q I don't think I can make it next week, I

TU L- l>Un
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have a couple of other things to do.
»

Would you tell me, please, or summarize for

us how this process takes place whereby dibe-nzofurans

come from PCBs?

A This is an oxidation reaction which

results in one of four mechanisms, and the net

synopsis of it is one chlorene in the ortho position

is generally replaced with an oxygen, and a bridge

is formed between these two -- the biphenol rings,

to produce the dibenzofurans.

MR. FEATHERSTONE: May I ask a Question, not of

the witness, but Mr. White. Is he going to testify

about this at trial?

MR. WHITE: Structure of PCBs.

MR. FEATHERSTONE: No, no, no. Conversion

of PCBs to dibenzofurans through pyrolysis? It

is not identified in his terrogatory.

THE WITNESS: You asked --

MR. FEATHERSTONE: No, no. I am inquiring

of your lawyer.

(A sotto voce discussion was had between

Mr. White ond the witness.)

MR. FEATHERSTONE: We are waiting for Mr.

White. JU L U-'̂ n
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MR. WHITE: Yes, I understand. I would

have to say from my discussions with Or. Stalling
v- -

that this is not an issue that we expect to'introduce

through direct testimony. But we certainly feel that

Dr. Stalling is capable of answering any questions

that may be put to him by the court or anybody else

during the course of the proceedings to answer that

question as to how PCBs convert to dibenzofurans.

But it is not, as I understand it at this particular

point, to be the subject matter of direct testimony.

MR. POPE: Thank you. I have one more

question in that regard and drop it.

MR. WHITE: I want to put on a qualification,

Bruce. That this all, in my opinion this all falls

in the realm of yesterday's discussion and the fact

that Elizabeth is in China, and all that type of

thing. That is my understanding at this point in time.

MR. POPE: Fair enough, fair enough.

MR. FEATHERSTONE: I will make the same

motion or objection with respect to this line of

testimony if you do intend to pursue it as I did

with respect to toxicity and what-not yesterday. The

reason I asked that of you, Jim, if you are going to
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tell me yes, he was going to testify to it, and it
*

is not identified in the interrogatory, I was going

to suggest we have another 1:30 emergency motion

with Judge Getzendanner , because you have got to

stop at some point.

MR. WHITE: Well, that is the statement.

MR. FEATHERSTONE: Sorry, Mike.

(A sotto voce discussion was had

between Mr. White and the witness.)

BY MR. POPE:

Q Dr. Stalling, I only have one more question

on that area. What temperature do you need to bring

about that, in your opinion?

A 250 to 300 degrees C.

MR. WHITE: I have one comment on the

record with respect to that.

MR. POPE: One more?

MR. WHITE: One more comment. Thank you,

Mike.

It is our opinion that Dr. Stalling is

certainly capable of testifying to that, qualified

to testify to that particular area which we were

talking about a moment ago, conversion to d ibenzof urans

I nec> [_ Urban
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from PCBs, and that it is covered in the interrogatory
»

answer in the structure nc«--"ity relationships

section in item 0.

MR. FEATHERSTONE: What does that interrog-

atory answer state?

MR. WHITE: That Dr. Stalling will testify

to the chemical kinetics of PCBs, the process of

uptake and elimination of PCBs in fish, the structure

activity relationship of PCBs in regard to AHH, the

presence of individual PCS components and isomers in

the Great Lakes, the equilibrium and distribution of

PCBs in Lake Michigan, and the composition of PCB

residues in the Great Lakes.

MR. FEATHERSTONE: All right.

MR. POPE: There is a great deal of liberty

you are taking in the interpretation of that to

consider that answer to include the subject that he

just raised.

MR. WHITE: Thanks for the editorial comment,

Mike.

BY MR. POPE:

Q Dr. Stalling, is the level of dioxins that

you have detected in the samples that were provided

j fied )_ U^bon
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to you, are they comparable to what has been reported

in the other Great Lakes that you have referred to?

A Let me refer to Exhibit 1.

No.

Q In what way?

A The Lakes Huron, Ontario have 2,3,7,8 TCDD

explicitly. Lake Michigan has only a trace of TCDD.

We did not detect TCDD here. We do find some traces

of octochlorodiobenzo dioxin, TCDD in other lakes,

but the octochloro levels here are higher than what

we might have seen elsewhere.

Q How about the same question with regard to

dibenzofurans?

A The dibenzofurans in general are comparable

to Lake Michigan, if not on the high side. But they

are not as high as some other industrial sites.

Q In the Lake Michigan area?

A No.

Q What area?

A Huron and Ontario.

Q Such as what sites?

A Tittabawassee River, Saginaw Bay, Lake

Huron, Love Canal, or Port Aransas, in that area,

and Lake Ontario. ~[l?f, [_ (Jrtwn
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Q Saginaw Bay is off what lake?

A Huron. Tittabawassee River, Saginaw Bay,

Lake Huron.

Q And those places have reported findings

higher in terms of dibenzofurans than you have

detected in the samples in Exhibit 1, is that correct?

A Yes, that is correct.

Q How about the non-ortho PCBs that you have

detected in the samples you have analyzed? Are those

comparable to, lower than, higher than results that

you have seen elsewhere in the Great Lakes?

A Earlier comments on that I said I do not

have orthochlorene measurements other than for the

Waukegan Harbor.

Q You do not have any other ones from other

places in the Great Lakes?

A We have one set of data, we have the

corresponding isomer specific analysis. But for 3,4,3,4

you have the data that we have from the samples

analyzed.

Q For 3,4,3,4 you do not have comparable

data from anywhere else, is that true?

A We have one other -- we have other data from

I Kec- [_ l^T-bon
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some analyses done on the .river fish.

0 By whom?

A We did one. That is published, and that

is in the list of appendices.

Q What River?

A I think it's Ohio River, by recollection.

You will find that information in the references.

Q What were the findings as to the study done

on the fish from Ohio River?

A I am sorry, but I just can't recall.

Q You don't know whether it was lower or

higher?

A I just don't recall that.

Q What data do you have from samples elsewhere

with regard to these isomers?

A We have approximately 1,000 samples that have

been analyzed from the Mississippi River.

Q That is it, nothing from the Great Lakes?

A You have the data from the Great Lakes.

Q Yes. But beyond Exhibit 2, you have nothing

from the Great Lakes?

A You have the data we have available for

these analysis.
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Q Dr. Stalling, listen to my question.
f

Besides Exhibit 2 you have nothing from the.Great

Lakes with respect to these isomers, is that correct?

A That is correct.

Q Thank you, sir. Do you have any samples

that you have analyzed from anyplace else besides

these in Exhibit 2, the one sample from the Ohio

River, and the various samples you have gotten from

the Mississippi River? Do you have any others?

A Let's clarify the chemical we are talking

about. We are talking about 3,4,3,4, four isomer

specific analysis.

Q We are talking about 3,4,3,4 first.

A For 3,4,3,4 we have the data in the Exhibit

2 and one other data set.

Q And that is?

A In the publication from AOAC, Dr. Huckins

and myself, on the composition of 3,4,3,4 in Aroclors.

Q I take it that was the first time you did

that, is that correct?

rt That is correct.

Q Has that work been duplicated since?

A You mean further?

Tk I [ jrbn
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Q The work reported in that article.

A We have done nothing further than_that.

Q Has anybody else? Anybody else duplicated

your work?

A Yes. There has been -- I believe the

National Center for Toxicology Research has done some

analvsis using the same procedures. The methodology

is in place in probably 30, 20 labs, something like

that.

Q The methodology is in place, and you know

that because they published their results, is that

right?

A In some cases, yes.

Q In which cases? The ones you listed for

us before as the various labs around the world?

A Yes. Their procedures are very comparable

to what we are reporting data from.

Q Were those names that you gave us, are those

people that are doing the same analysis of fish samples?

A Biological examples, yes, fish, wildlife.

j Q As well as sediment?
i

A I assume. I know the group in Sweden has

j done sediment analysis.
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Q What is the purpose of those, the people
»

in Sweden when they did thf> analysis, was there a

conclusion, or what was the intention of their research,

as far as you know?

A To try to correlate -- My understanding

is to correlate PCBs and the composition in dibenzo-

furans. Most of the work I am aware of has dealt

with concern about dibenzofuran formation from PCBs.

Q Was that the thrust of your work here?

A No.

Q Here you were simply trying to identify

particular isomers, is that correct?

A That is correct.

Q Now, you got the samples from somebody from

the EPA, is that right?

A That is correct.

Q Who was that you mentioned?

A Chain of custody documents would substantiate

that. I don't recall the person whose name appears

on the document.

Q When you refer to chain of custody documents,

what are you talking about?

A I believe that information is available in

TU L
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the system, and I don't know whether you have it or
*

not, but there were chain of custody documents sent

to me along with the samples from the Environmental

Protection Agency.

Q Have you produced those?

A I don* t know.

MR. WHITE: I don't know.

BY THE WITNESS:

A I assume they will. I know they are here.

BY MR. POPE:

Q I assume they will, too, if they are here.

I'd like to make a request for that.

MR. WHITE: Do you know if we haven't

produced that, Bruce?

MR. FEATHERSTONE: You have not produced

chain of custody documents that go to Dr. Stalling.

MR. WHITE: Okay. You want the chain of

custody documents, right?

MR. POPE: If it's not too much trouble.

MR. WHITE: It may or it may not be.

BY MR. POPE:

Q How many people at your laboratory worked

or. this project?
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A Two people besides myself.

Q Two others besides yourself? r

A Yes.

Q What was their function?

A I think you will find that answer in this

morning's discussion which goes -- Do you want me to

go through it, repeat it?

Q If you could just summarize for me.

A Okay. Ted Schwartz is involved with the

sample preparation and getting samples into the gas

chromatograph and the computer generates the data,

and he reviews, along with myself, the computer

reports, transfers the information to data base

computer, and we look at the calculations and concen-

tration determinations.

Ted Schwartz is responsible for the concen-

tration, injection of the samples in the gas chromatograph,

and actually that is done by an automated system, and

primarily getting the same information into the system.

Then Jim Huckins was responsible for the

processing of the samples with the procedures

delineated in the first short summary for the separation

of the ortho unsubstituted PCBs from the bulk of the

i PCBS. TUc. L Ur^^
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Q You prepared the report? f

A That is correct. • ?

Q How about the appendices?

A I prepared the appendices.

MR. POPE: I will ask the reporter to mark

this as Exhibit No. 3 for identification.

(Said document, was marked Stalling

Deposition Exhibit No. 3 (OMC) for

identification, as of 9/9/82, JKS.)

BY MR. POPE:

Q I would like to call your attention to

Deposition Exhibit. No. 3 for identification, and tell

me what that is?

A "That is some additional information that was

not available at the time that I typed the report, and

made it available. This information was obtained while

I was here in Chicago a week ago, whatever it was, in

regard to the source of these samples and the data.

We did not have the results from the Great Lakes

Fishery Laboratory until our report was filed. That

information was obtained through a call to Wayne

Wilford at the Great Lakes Fisheries Research Laboratory

I wrote it out in longhand, and it was typed here in

this office. i ̂ ^ L U"̂ 10
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Q Here in the United States Attorney's Office?
»

A That is correct, because I didn'trhave the

information prior to -- this was sort of a double

blind check on our methodology.

Q In what sense?

A We did not know the results of the analysis.

We analyzed those camples v'thout knowing their

previous analysis. They were analyzed at the Great

Lakes Fishery Laboratory, and we wanted to verify

that we got the same data, same total PCS concentration

with the isomer specific analysis as what would be

obtained by doing packed column analysis, packed

column gas chromatography analyses. The results

show equivalent -- I Jiean agreement between the two

procedures.

Q

A

of data.

Q

A

Q

studies?

You got this by calling whom?

Wayne Wilford, who is in charge of this set

Referring to Exhibit 3?

That is correct.

Were they in the process of doing these

No,

I neo I_.
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Q Or they had already done them?

A I didn't want the information until we

completed our analyses.

0 Am I to understand that that was your

intention from the beginning not to have that data

until afterwards?

A That is correct.

Q Now, in what way does this correlate or

substantiate your analyses?

A Okay. What we did was to analyze two sets --

They had previously analyzed this one large composite

sample 64 times to be exact.

Q What is a composite sample?

A They went out and caught 20 adult lake trout,

no greater than 615 or 50 millimeters in length,

ground them all up, composited it and made a gigantic

fish.

Obviously the whole fish.

Whole fish.

Different types of fish?

No. Same age, size and sex. So subsets of

Q

A

Q

A

this --

This was in the fall of 1979?

TU L U
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A That is correct. Subsets of that sample
f-

were taken by their laboratory and run routinely with

other sets of their own samples. —

MR. FEATHERSTONE: You have to slow down,

Doctor .

BY THE WITNESS:

A That large sample was broken into smaller

sub-al iquotes of the sample and used for quality

control purposes. We asked them, I asked them to

send me four samples of unknown origin. I said to

send me four samples for which you have data, and I

want to analyze them along with these data as a

performance check to establish if the results we

generate from this isomer specific analysis were

individual PCBs or some together to give a total

concentration is equivalent to the determination

that they do were packed column chroma tography and

a number of components are merged together.

Q Did you get the four samples at the time

you got the various other samples from the US EPA?

No. The EPA did not send the samples.

Wayne Uilford sent them directly to me. They are not

part of EPA's samples.

I keo l_
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0 When?

A I am sorry.

Q When? -

MR. WHITE: When, when?

BY THE WITNESS:

A You mean when did I receive the samples?

BY MR. POPE:

Q Yes.

A I would have to check my laboratory records,

but within a week of the same.

Q Either before or after you got the other?

A I don't remember. Essentially at the same

time we had the other samples.

Q All right. Go ahead.

A And we undertook the analysis of those four

samples right in with the block of data analyzed from

the monitoring program data, and I included the results

This report was made on the weekend. Okay?

Q Exhibit No. 2?

A That is correct. Exhibit 2 was prepared,

transmitted up here and dispersed to you people. I

came up shortly thereaftei and called -- at that time

I realized we had not included those data in this
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report, identified those samples. So to provide you
f

with a full set of information, I called Wayne
v-

Wilford, asked him by the phone to give me their

results, after having completed these analyses, and

those are the results of the comparisons.

I called him a second time to cross-check

that his numbers were those reported after the

preparation of this report, «nd that information is

correct.

Q How did those numbers correlate to the

numbers you found?

A They are identical on the average of the

four samples.

Q The average is identical or the individual -•

A The average of the four samples is identical.

Q How about the individual?

A They are probably plus or minus 15 percent,

ten percent.

Q Is that a common finding in your experience?

A That is acceptable.

Q Fifteen percent variation either way?

A Yes. I judge it to be very good.

Q Would we be fair in taking that same degree

i !•>£<? 1_ Urban
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of variation in terms of the rest of the analyses in

Exhibit 2?

A I think that is a good estimate, yes.

Q Plus or minute 15 percent?

A Right, for total.

Q Is this number here on Exhibit 3, "They

were extracts of subsamples of a large composite

sample prepared by grl Jing and mixing tissue from

20 adult lake trout (7620 MM)" is that millimeters

or is that supposed to be something else?

A That is greater than 650.

Q 650 or 615?

A 650.

Q Where did you get that information?

A That cane from Wayne Wilford.

Q So that was typed in error?

A That was typed in error, yes.

Q Any other typographical errors that you

detected in review of Exhibit 2?

A Environmental Protection Agency isn't

capitalized in the table.

MR. FEATHERSTONE: It shouldn't be.

BY MR. POPE:

Q Any others? T'"><̂  L Û "1
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A There is one sample identification clarified

in that appendix.

Q Exhibit 3?

A Yes.

Q Any other errors that you detected?

A Not that I am aware of.

Q These fish in this general Great Lakes

Fishery Laboratory Study we.^ collected near Saugatuck,

is that correct?

A That is my recollection.

Q Is that a commonplace for them to gather

their fish?

A They have had a sampling station -- it is my

understanding they have had a sampling station there

for some time. But I don't have the information at

hand on that.

Q As a matter of fact, that is a source of

PCBs there, is it not?

A I don't have specific information on that.

Q Do you have any information on the various

sources of PCBs to Lake Michigan?

A Only by approximate reading -- or readings

from the literature, various sources have been identified

TU, L U4~n '
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But I have not investigated inputs, known inputs.

Q Can you identify for us today any sources

that have been identified as sources of the PCBs to

Lake Michigan?

A Vaguely from recollection of the literature.

Q Perhaps you can give us your recollection,

vague as it is.

A It'r thought to be from the south er.^ of the

Lake, or from inputs from the Illinois River, I am

certain of that. And beyond that I really can't

recall specifics of inputs. I simply have not reviewed

that information recently and don't have it in my

mind .

Q Are you aware of any sources at Kalamazoo,

Michigan?

A I have not investigated that.

Q Have you investigated any sources of PCB

to any of the other Great Lakes?

A Yes.

Q Which ones are those?

A We have by analysis of samples from Saginaw

Bay, the Ti tta^awassee River, and Love Canal or

Tyuga Creek and -- what is the river between Lake
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Ontario and Superior -- Niagara River.

Q What is the source there?

A The dump sites, industrial dump sites in

the Love Canal area, Tyuga Creek and one other creek

there.

Q You are talking about three different

sources to Lake Huron?

A In Lake Hu^on, Saginaw Bay, by virtue of

the Tittabawassee River input, the Grand --

Q Where do PCBs come from there?

A I would have to speculate.

Q What is your best speculation?

A Dow Chemical Company.

Q From what plant? Is there a plant there?

A Yes, on the Tittabawassee River.

Q That was one?

A Right. One other recollection I have is

there was a source of PCBs from the Grand River.

In the case of Lake Ontario -- No, not

Lake Ontario. Lake Ontario, the easternmost Great

Lake, the Niagara River I think is the major input.

Q What is the source there?

A The dump site. Love Canal, general area.
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Love Canal and the related dump site not too far from

there.

Q What product contained PCBs was dumped

there, as far as you know?

A I am not certain of the materials. Looks

like 1254 by recollection.

Q Any other sources of the Great Lakes that

you are familiar with of PCBs?

A Direct input?

Q Yes.

A Not that I can recall. Those are what I

considered to be major inputs into the Huron and

Ontario.

Q When you say direct input, you mean as

opposed to atmospheric?

A That is correct.

Q Did you make any assumptions with respect

to the fish samples that you did as to where those

fish acquired the PCB traces that you found?

A None whatseover.

Q It is not necessary to your findings that

PCBs cane from the Waukegan Harbor or anywhere else,

is that correct?

A Thatiscorrect. T^ r^n
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0 I suppose you have a little harder discussion

on the sediment.

A Yes. Want to debate that?

0 You made some references to the National

Pesticide Monitoring Program, is that right?

A That is correct.

Q Can you d<_~>.ribe that for us, please.

A Yes. The National Pesticide Monitoring

Program was established as one of the operations I

think of the President's Cabinet Council on Environment

back in about 1967 or 1968, approximately. Responsi-

bility for that program were given to a number of

federal agencies, of which Fish and Wildlife Service,

Department of Interior got the fish and wildlife

monitoring segment.

The Department of U.S. Geological Survey,

I believe, got the water monitoring results.

Our laboratory was involved with the fish

monitoring operations as early as 1969 as a cross-check

for laboratories. At thos^ times the samples were

done by contract analysis through various commercial

laboratories.

Q Was there a whole bunch of laboratories

T^ec. L U~l;»n
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besides yours?

A Yes.

Q You were acting as a check?

A We were acting as the cross-check function

in the earliest time of the program. In 1974 or

1975 the laboratory proper assumed the responsibility

of conducting those analyses on site.

0 Exclusively, your laboratory?

A That is correct. Along with cross-checks

from the Great Lakes Fisheries Laboratory. There

was a quality control program initiated, independent

part of that operation, and since that time -- at

that time I was responsible for the analyses for --

Q In the beginning of 1975?

A Yes, in 1975. The chemistry section did

that for a very brief time.

Then the field laboratory program in our

laboratory undertook the responsibility or was

assigned the responsibility with the chemistry program

that I operate acting as the confirmation for structure

identity in search for new or unrecognized contaminants.

Since that tine publications from the results

from that is in the Pesticide Monitoring Program

TU L l>k>"
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Journal for 1974, early 1974, and there is a manu-

script in preparation -- a manuscript has been

accepted for publication in the Pesticide Monitoring

Journal by Chris Smith, summarizing the results from

1974 to 1979. And analyses are currently ongoing

in the laboratory for the 1981, 1980-81 collection

period.

I think that is as concise a summary as

I can give you.

Q For how long a period of time were you in

charge of this monitoring?

A I was in charge of the cross-check program

from the time we were asked to do it in 1971 or 1972,

in the seventies, until 1974 or 1975. Then the field

laboratory people -- A program was established to do

field investigation in our laboratory, and one of their

responsibilities was they were given monitoring

analysis, and we set up -- I and related chemists

set up the transfer to analytical protocol and training

to get that program in operation in the other division.

Since that time, I have had confirmation

responsibilities for DOT, TCDD, and PCBs .

0 So basically the two substances you looked

I he^ I_ l^Jrbon
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for in that program?

A No.

Q What else?

A The comprehensive organochlorene scan.

Q Has it always been that way?

A Essentially since we had it in 1975.

Q What about before that?

A It was done on a contract specification list

to look for these compounds.

Q Do you know the first year that PCBs were

added to that list?

A Probably 1971, approximately 1971.

Q When this process was in, when your people

were doing it full-time as opposed to the prior cross-

checking, were other people gathering samples and

submitting them to you and your lab?

A The samples, no.

Q How did the process work?

A There was protocol established for sample

collection in the Fish and Wildlife Service, where

individuals were assigned the responsibility for

collection of the samples at specified locations.

Those locations are set out in the first publication

T̂ f." L Ur^ri
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A Primarily in the Great Lakes and New York

River -- Hudson River, Chesapeake Bay, Tittabawassee

River, and I can't think of the river I mentioned

earlier this morning in Connecticut.

0 Any others?

A There are about 100-some samples we have

analyzed in different locations.

V One hunuied different locations?

A No. One hundred samples from 50 locations.

Q Would it be fair to say over this period

of time dibenzofurans have been detected in approximately

50 different locations?

A Greater than 20 and less than 50. I don't

know.

Q Would those all be in fish samples?

A Yes -- No, no, no, no, not all fish samples.

Q What other kind of samples?

A Sediments, turtles and fish.

MR. POPE: Let's take five minutes.

(Recess had.)

BY MR. POPE:

Q Do I understand correctly that Exhibit 1 was

part of an overall national survey of some sort?

CL
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A It was part of a -- Yes.

Q Can you describe that, please?

A In 1974 I met Christopher Rappe in Sweden,

and we discussed the fate of PCBs in the environment

and said --

Q That means degradation?

A What happens, and the chemistry of PCBs in

the environment.

Q What is going to happen to them?

A Yes, or what might have happened to them.

We said it would be interesting and perhaps not

technically useful to undertake a survey for dibenzo-

furans. And the literature --

Q You said this idea came in 1974?

A Right, right.

Q Okay.

A At the Helsinki International Pesticide

Conference. At that point we sat down and specified

what would have to be done to do those analyses.

From that time we evolved a research program to

investigate and determine the concentration of dibenzo-

furans and dioxins in aquatic organisms. The first

publication from that effort carne into articles

I t-'eo i_ V_> '•oon
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published in Nature 1981, the journal Nature, in which

we examined a snapping turtle from th*» Hudson River and

the Baltic Sea and said dibenzofurans exist in the

aquatic biota.

Prior to that time, six or eight publications

had attempted to measure those compounds without

success, based on two problems; sample workup and

detection. Dr. K^^pe and P~ Buser's work is well

renowned I guess in the area of detection and identi-

fication. And we feel we have made a contribution

to the methodology for isolation of a whole series

of compounds having structural attributes and bio-

chemical responses. That is, there is a great deal

more generalization that is possible for certain

groups of compounds than what you might first

suspect. Part of this then resulted in the actual

doing of a series of dibenzofuran measurements, and

dioxin measurements to figure out whether we had a

dioxin problem or dibenzofuran problem on the

national scene in the aquatic environment.

Q A national or international?

A It included soir.e samples from international.

We had samples from Lake Zurich, the Baltic Sea, some

TU L. 1>U
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fish from the river in the northern part of Sweden,

and a lake high in the mountains in Sweden, and the

Great Lakes and rivers and so forth.

It's a very demanding project, but 1 think

it established that we do have dibenzofurans in the

environment, and that we have some specific places

with dioxin contamination. And that result h*«: been

submitted to publication in the Second International

Symposium on Dioxins and Related Compounds in the

Environment held in Arlington, Virginia two years

ago. We are still finalizing some segments of that

report on this effort.

Q Is it your conclusion that there is in fact

a dibenzofuran nationwide problem?

A Yes , it is.

Q That opinion is based on the studies that

you have been doing since 1974, is that right?

A That is correct.

Q Was the methodology available in 1974 to --

A No, it was not. I am sorry.

Q -- to measure for dibenzofurans --

A No.

-- in the environment?

I kc,i !
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A No.

0 When was that, when did that become avail-

able, to the best of your recollection?

A About 1979 or 1980, in the biota.

Q I take it the first five years of your

efforts at measuring dibenzofurans were relatively

scarce?

A No. We just didn't have the technology

developed.

Q Is that why the first article came out in

1980?

A That is correct.

Q Now, my question was this was part of an

overall survey, is that right, Exhibit 1?

A Yes.

Q Can you tell me -- You have given us a

nice recount of the history of how you got interested

in the subject. But how does this fit into a national

survey or study?

A A very simple question -- answer to the

quescior., question and answer. -The director said,

"Is this a real problem?" And I said, "I don't know."

And he said, "Find out." And I did.

| he? I_
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And now then we hope to undertake study to

determine toxicology of these compounds and the

implication to the aquatic resource.

Q You say you did find out. How did you go

about finding out?

A By development of analytical methodology

to generate residue data.

0 What did you do to get the samples you

needed, in general?

A They were collected from both the National

Pesticide Monitoring Program. And a number of people

were aware we were doing these analyses, and we had

more samples than what we could attend to. So we

selected samples based in part on information pertaining

to either PCBs or lack thereof.

Does that answer your question?

Q Have you uncovered evidence of dibenzofurans

in any samples that did not contain PCBs?

A None whatsoever.

Q Can you explain to me how this Exhibit No. 1

came about, what the circumstances were and prior

discussions with respect to them?

A That is somewhat vague, due to some time.

T^e<? L U^oem
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But as I recall, EPA through a conversation

I believe I mentioned with L>H Veith said, "Samples

were available. Would you include them." And we

said yes, we will include them. So we got the

samples as a consequence of an initial discussion,

very brief discussion with Gil Veith.

Q Is it your recollection that the impetus

was with Mr. Veith rather th«n with your laboratory

with respect to this Exhibit No. 1?

A No. I think we had talked -- We had many

other common problems and confirmation of environmental

residues, one of which was toxins in residues. It

was probably through that context that he was aware,

as are a number of other people, that we were doing

surveys for furans. I don't recall whether I asked

him or he asked me, but I do remember a telephone

conversation in which he indicated samples were

probably available. And I remember saying, "Well,

if we can get them and have a source of sample history

on them, we will consider them."

Q Are you aware of any indications prior to

May of 1981 of the presence of either dioxins or

d ibenzof ur ans in Waukegan Harbor?

| "IP., i j _ (_J"
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A No, I am not.

Q What?

A No.

Q Did Mr. Veith mention to you that possibility?

A I don't recall.

Q What does this sentence on the footnote

refer to, "Numbers in parentheses are the detection

limit at a signal to noise levels of 3." What does

that mean?

A What it says is that we would -- We have

provided information at that point on what the

information, what the sensitivity of the instrument

was. That is if the value was ten parts per trillion --

let's just look at it. It says we could detect two

parts per trillion for this series of compounds, and

ten parts per trillion for this series of compounds.

That was saying that a residue value of ten here

would be three times the signal to noise ratio. A

discernible response, but not -- subject to some

greater errors. What you try to do is say what the

limit of measurement with .aspect to good solid data,

I guess. You can have a positive response, but not --

Q I see.
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A Highly quantitative.

0 Would I be correct in assuming then that a

finding of 2, for example, at the detection limit of

2, would be more suspect than one where there was a

higher degree of confidence, is that right?

A That is correct.

0 And ND is obviously non-detectible ; •; that

right?

A That is correct.

Q At the risk of dragging this out any further,

this indication here on table 2, 2 plus 7 plus 19, is

that a finding for each of three isomers?

A That is correct.

Q What did you do with this report after you

prepared it up, Exhibit No. 1?

A Transmitted it to EPA, and the data included

in some other tables and publications that we have.

Q Who did you transmit it to? Is this an

indication on here of the actual copies of people you

sent it to?

A I am sure it is. Internal, but there is --

Curtis Ross is the person with whom I transmitted it

in EPA, is the best recollection I have.

I ^er> {_ l^j-oon
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Q Curtis Ross?

A Ross, R-o-s-s.

Q Where is he?

A That is internal distribution there.

Q The cc's listed here on page 1 are internal?

A No, I don't -- those are not -- This is

something added.

Q The cc copies indicated is for a later date

in time, is that right?

A Yes. 1/15/82. I think this is EPA's

distribution list here. I don't believe this was

part of my -- This is something that EPA added to the

carbon copy.

• MR. WHITE: I believe Dr. Stalling this

morning, Mike, testified, maybe before you came, that

there was a cover letter to this, and Curtis Ross is

the head of the Central Regional Laboratory for EPA,

as I understand it.

BY MR. POPE:

Q And that was shortly after November?

A Yes. I think it was transmitted within a

few days of that date on the report.

MR. POPE: The cover letter was produced?

T̂ es L Ur^n
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MR. WHITE: I don't think so. I don't know.

BY THE WITNESS:

A I don1t think so.

MR. WHITE: I don't even know if it exists.

I haven't even seen it.

BY MR. POPE:

Q Didn't you keep a copy of the cover letter?

A I am sure it exists.

Q Would you make it available to Mr. White?

A If it is available. I am sure there is a

transmittal letter.

Q Thank you. Does Exhibit 1 record all the

information you have or had as to the samples, sucn

as where they were taken, what condition they were

kept in, when they were taken?

A As far as I know, that is correct.

Q Basically you weren't provided with very

much information?

A That is correct.

Q Do I understand correctly that you testified

this morning that that factor is not very important to

you in doing the kind of study that is exhibited here

in Exhibit 1?

C I 1 C
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A To me it is not.

Q Would it matter the condition that the

sample was maintained from the time it was first

taken until the time it was transported to you?

A Yes.

Q Such as contamination would make a big

factor in your result, would it not?

A Letting it thaw out might affect it, or

degrade. But the samples were received in good

condition, frozen.

0 Well, all right. Did you take any steps at

all to determine what condition they had been in

before you received them?

A I have no information.

Q You took no steps, right?

A Well, yes. We did take some precautions in

specifying transmission of the samples. They were

to be put in glass bottles and protocol to minimize

any possible contamination.

Q But my question was you don't know what

steps or precautions were taken by EPA or the person

that collected the sample prior to it being turned

over to you?
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A I can't comment on that. I have no information.

Q You weren't given any representation by

Dr. Veith or anybody else, is that right?

A No.

Q The answer is yes, right?

A Yes, I assume so.

Q Is this t*° normal format that you use in

your survey to report on studies such as this?

A I would say it is a very abbreviated report.

Q Why is that?

A This information was being contained in a

scientific publication, being presented in a scientific

publication, and was provided to inform them of our

findings specifically, and does not contain extensive

specifications on the particulars of the methodology.

That was handled by transmission of reprints of the

research protocol that was used.

Q I see. You provided Mr. Veith with the --

A No, no.

Q Mr. Ross?

A Yes.

Q W i t h the r e p r i n t s ?

A Yes .

i keri [_ UT"5<:ln
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Q Of the entire survey, is that right?

A Yes.

Q Did this play a part in -- This didn't p l a y

a part in the 1980 survey?

A No. I'd have to check the specifics of it,

but it was part of the whole project which began in

1975 »"•>. We had one project on surveys.

Q The information, the data here in Exhibit

No. 1 has been included in a published abstract or

survey, is that right?

A As far as I recall, it is part of the

presentation that was made at the International --

Second International Symposium on Dioxins and

Dibenzofurans.

Q When was that?

A In October of 1981, Arlington, Virginia.

Q This document, Exhibit 1, bears a date of

November 25, 1981.

A Yes.

Q Is it your recollection that the data contained

herein was presented as part of that program in

October of 1981?

A It probably was, but I can't be certain of
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that chronology. We would have to look at the specific

report.

Q Was there anything about the date of that

presentation that caused this report to be an

abbreviated form?

A I can't recall specifics.

Q At the time you did this report, were you

aware of any litigation involving Waukegan Harbor?

A No. Well, I guess I should rephrase that.

Yes, I was aware there was some litigation, but I

think that is about as much information as I had on

it.

Q Were you aware of any intention by anyone

to use your work in connection with the litigation

at all?

A No. It was not stated, nor was I, you

know, nor was any -- nor was I aware that it would

be, explicitly.

Q With respect to the remaining, to the

other samples that you included in your basic survey

publication in October of 1981, did you have any more

information than you had here as to the collection

of those samples and the condition in which they were

JUr, [_ [ 'rbn
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stored before they were received by your laboratory?

A No, as I indicated previously.

Q Does your laboratory do work exclusively

for the United States Government agencies?

MR. WHITE: Mike, this whole area of inquiry,

you know, has been asked and answered. Bruce went

through it this morning in great detail at the very

beginning of the deposition, for about 20 minutes.

MR. POPE: I was under the impression you

hadn't gone into that.

MR. FEATHERSTONE: I didn't.

MR. POPE: I don't think that question was

asked.

MR. WHITE: Go ahead.

(Discussion had off the record.)

BY MR. POPE:

Q I think the question was with respect to

Government projects.

MR. WHITE: Go ahead.

BY THE WITNESS:

A In answer to -- State your question, just

so we start off clean herr.

.-i [_
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DY MR. POPE:

Q Does your laboratory do work exclusively

for United States Government agencies?

A No.

Q Who else do you do work for?

A We have had cooperative projects with Wood

Preservative Institute, the American Chemical

Manufacturing Association, Monsanto Chemical, Dow

Chemical, and probably numerous other chemical

companies, between pesticide manufacturers and so

forth.

Q On any of those projects have you been

involved personally?

A Yes.

Q On any of those projects that you were

involved, was the subject matter of the project

related to PCBs?

A No.

Q Did it relate to hydraulic fluids, any of

the projects you worked on?

A Yes .

Q How many projects were there?

A Pydraul is one specific hydraulic fluid

that I can remember. T|. ,„ I I !rU>n
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Q Would you describe that work you did, and

what the project was?

A That was a cooperative research project

with Monsanto Chemical, St. Louis. I believe the

parties involved were Richard Kimberly, by recollection,

and it was an evaluation of a phosphate ester as a

potential PCB replacement.

Q FDE?

A I believe that is correct.

Q What were you asked to do?

A We were asked to chemically characterize the

composition of this material, also in cooperation with

the biological testing to determine degradation rates

pertaining to the various crystal phosphates substituted

esters and phenyl esters, and to assist in recommending

alterations in the composition of the material so as

to decrease its toxicity to aquatic organisms.

0 Approximately when was this project undertaken?

A 1979 to 1980. About 1980, but I -- that

is the closest recollection I have. Dr. Mayer in our
*

laboratory was one of the authors on some of the

publica tions.

Q And the result of that study were published?

TU L Url*-
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A I believe so. I'd have to -- That is beyond

my recollection at this moment.

0 Did that stuc'y have anything to do with

analyses for or findings relating to dibenzofurans

or dioxins?

A No, sir.

n Can you tell me what other projects that

you have worked on with private industry or American

Chemical Manufacturers Association relating to PCBs?

A I indicated there were none.

0 Have you worked on any such projects related

to dibenzofurans?

A Yes.

0 Would you descr'be for me generally speaking

how many?

A One project, by recollection.

Q What was that?

A That was in relation to the American Wood

Preservative Institute, to characterize whether

pentachlorophenol was less toxic than industrial

composites known to contain chlorinated phenoxy phenol,

which is a condensation of two phenols. Those are

sometimes refered to as pre-dioxins or isodioxins.
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Precursors to dioxins for thermal cyclization.

I guess -- I gueso the conclusions were

that industrial materials containing these impurities

were more toxic than pure pentachlorophenol. That

was done in the context of Dow Chemical's Dow Therm.

I believe, I am not sure. It is a pure pentachlorophenol

Q With the exception of the project you have

just referred to °n 50E, are you aware of any other

projects that your laboratory has worked on in conjunc-

tion with Monsanto Corporation?

MR. FEATHERSTONE: I am sorry, would you

repeat the question.

(Record read. )

BY THE WITNESS:

A Yes.

BY MR. POPE:

Q Can you tell me what those are?

A We did a research study in 1976 to 1977

someplace, about in that, the late mid-1970s.

MR. FEATHERSTONE: Dr. Stalling, is there

any subject to confidentiality agreements?

THE WITNESS: Not so far as we have. We

do not enter into an agreement unless we are forced
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to do so.

MR. FEATHERSTONE- Answer Mr. Pope's

question.

BY THE WITNESS:

A What was it? This was with the Industrial

Chemical Division in Monsanto, and again I do not

recall the person's name that was the project

coordinator on the evaluation of various phthalate

esters. They are plasticizers. Again, comparative

toxicity and the environmental fate was the focus of

that. In the vitae you will find the results of some

of that work. That has been a long time ago, in

relationship to current research.

Q Is that the only other project that you

are aware of that your lab worked with Monsanto in?

A I am sure there were other chemicals that

would relate to the Agricultural-Chemical Division.

Roundup, for instance. We did an analytical project

with Monsanto, St. Louis on the determination of

Roundup, in which one of our chemists, Jim Johnson,

spent some time in their laboratory on methodology

development, and there were biological tests done on

industrial -- I mean agricultural chemicals, which
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I couldn't begin to recall.

Q Any others come to mind?

A I just can't answer at the moment. I know

there are numerous pesticides that have been tested

for not efficacy, but for toxicity.

Q Is your laboratory privately owned?

A No. It's the Department of Interior,

U.S. Fish and Wildlife Service.

Q Would it be fair to say that work done for

private industry or studies for private industry

would be the exception to the work done by your

laboratory?

A No.

Q No?

A By exception if --

Q As opposed to doing work for the United

States Government or its agencies.

A Can I clarify the answer the best I can?

Q Sure.

A I will try to answer your question.

Q Yes.

A In cases of environmental impact for

aquatic resources, we are interested in terms of,

T l I I ' 'I r-.eo !_. l̂ '-bon
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as far as I understand Fish and Wildlife Service

policy, and I am not making a policy statement, it

is in the interest to minimize or gather information

which would minimize the impact on aquatic resources

through use of chemicals where better acceptable

alternatives exist. Some of this involve operational

policy of what fish disease 1o you kill with what

drug. Or weed control problems that might exist

on operations on public lands, et cetera.

So it is in the Government's interest to

minimize the impact of chemical usage, as I perceive

our objective. Consequently, that requires in some

cases cooperation with willing industrial people.

We do not have all chemical resources available to us

So usually these are done where it's in the interest

of the Government and in the interest of the public

domain to generate some information to set up alter-

natives in the use of chemicals. We have had very

good operation and liaison with numerous chemical

companies, including Monsanto.

Q My question was just how often does that

happen as opposed to doing work for the Government?

A I can't quantitate that. It could be

T! ! I i ]\ *e~ '__ U"^r
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quantitated, it is not a minor operation. It is

not the exception.

Q You made reference earlier this morning or

earlier this afternoon to a study you had underway

in the bioaccumulation of dibenzofurans, I believe.

A Yes.

Q Can you te11 me what that study is designed

to show, and under what auspices that is being done?

A That is a cooperative project with Dr.

Rappe in Sweden, the National Center for Toxicology

Research through personal cooperative research with

Dr. Ron Mitchum, Dr. Mayer of our lab, and myself. The

objectives are to compare bioaccumulation and

elimination of 2,3,7,8 TCDD, 2,3,7,8 TCDF, and a

mixture of dibenzofurans with respect to understanding

and interpreting environmental residues, as well as

to assess toxicological importance of these residues,

interpretive research for assigning significance to

these residues.

Q At what stage of the proceedings is that?

A It is in the first stages of implementation.

Q You have collected the data?

A No.
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Q Has there been a draft report?

A No.

Q You have collected the analysis?

A No. We are preparing the test aquaria

to do the research.

Q That is as far as it has gone?

A That is correct.

w Doctor, -id 1 correctly understand your

testimony this morning to be that it is your opinion

that PCBs in the sediment continue to transport to

the water regardless of how deep they are?

A Yes.

Q Would it be fair to say that the only

aspect of sediment that plays any kind of a serious

role in transport ofFCIJo would be the top ten centi

meters or so?

A I disagree with that.

Q Why do you disagree with that?

A Because we have invertebrates and various

organisms which permeate the sediments, and there

is considerably greater exchange than the top little

portion of sediment.

Q What are you basing that opinion on?

| kec> l_ Urfcon
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A On published information pertaining to

the composition of sediments and worm burrow holes

j.n estuaries and other lake sediment, bottom boring

invertebrates.

Q Where is that published?

A I cannot recall the specific information

other than -- I can't give you these. I just don't

recall.

Q Is it your understanding that that literature

supports the notion that these substances are basically

invertebrates?

A That and worms and the like, you know.

Q Are present at all layers of the sediment

below the surface?

A They are not present at all layers, but I

am not -- There is a word for the right discipline

that deals with the invertebrate organisms, and I

am only stating what I have read in published

literature pertaining to permeation of water into

sediments through burrowing insects, they are insects.

That is one facet of trying to answer your question.

Q Is this an area that you consider yourself

an expert in?

I heri |_ (,_, "t>->n
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A I do not.

0 Do I understand that one of the techniques

that you or your laboratory has perfected in this

area relates to gel permeation?

A Yes, permeation chromatography.

Q Can you describe for us and tell me why

that is an improvement over the past technology?

A Yes. In doing any kind of trace analysis

from fish and to sediments as well, you extract a

relatively large amount of lipid related material.

In some cases biogenic, and in some cases not biogenic,

Oil from petroleum application spills. This material

from a solubility viewpoint is quite similar to

PCBs and other environmental contaminants. In doing

an analysis at trace levels it is imperative that you

go through what is called and we have defined it in

the literature as enrichment. We must reject a

large amount of the matrix in order to get the samples

concentrated in a form that will not interfere or

degrade the columns or instrumentation that are usedj *

in making the measurements.

A procedure and idea which I had conceived

and implemented and constructed equipment to do that

f^'' c^ ~" •• • ; •"* " T-a j -„ er ~~* v
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with embodies gel permeation chromatography, which

by simple analogy gel permeation chromatography,

you take a sieve with two inch holes and two inch

marbles and a beach ball, and to separate these

large molecular weight coextractives, such as fat,

triglycerides, you put two inch marbles and beach

balls on the screen, and the beach balls will roll

across the table and not interact with the holes,

and the small spears will fall into the holes and

consequently not roll across without some effort.

Therein lies the principles for the separa-

tion on the basis of molecular size by analogy. We

have shown and developed systems in which more than

99, 98 percent of the lipid and coextractive

materials of larger molecular weight are removed

from the smaller more compact contaminants or PCBs,

or what have you.

This enrichment process is very important

in subsequent analytical separation. There are other

alternatives, but composition changes can be induced

by partitioning steps, and consequently we mechanize

this procedure, and this is employed in approximately

500 laboratories. I hold the patents for both the

I kef |_ l̂ _Jr:>-n



Stalling - direct (Pope)

instrumentation -- public patents for the instrumentation

and the process. They are public patents, in the

public domain.

Q Can you give any estimate of the extent to

which this has improved the accuracy of the figures

you are able to reach with this method?

A Well, in some cases it is not possible to

do the analysis without those techniques. I could

cite other contamination. For PCBs it is an important

fact, but it does not preclude generating PCB residue

information by other techniques. It is a marked

improvement in the efficiency with which samples are

handled and the precision that one can obtain by

keeping all of the compounds together.

I can tell you for instance in specific

terms that we can account for about 97 percent of the

variance in the sample sets. That we have only

approximately 3 percent alteration in the composition

from this whole analytical scheme.

Q How would you compare that to techniques

befoT-o that was developed/

A Probably 50 percent would have an extremely

good result, 50 - 60 percent, to be able to keep

j ni?._i I_ l^_yrbon
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toge'ther that much of the sampling information.

Q When did you develop this technique?

A In 1968-69.

Q Was it available, was it marketed beginning

then?

A Not until 1970, 1 don't know, 1971, 1972,

1973. We built ll.^ee instruments for Government

laboratories before we determined to implement the

technique and to get it into practice.

Q Is it used in conjunction with the study

in using the gas chromatograph and mass spectrometer?

A Yes.

Q Is it a prior step, in effect?

A Yes.

Q Is there to your knowledge an accepted

standard deviation in results that are used today

with the gas chromatograph and mass spectrometer for

PCBs?

A There is a standard -- Yes, there is a

standard proposed in the document cited in the material

that is attached in the publications from the PCBs --

I can't tell you.

MR. WHITE: You want to look at the document?
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BY THE WITNESS:

A I need to look at the references. It is a

publication citation there. I can give it to you.

I just can't recall.

MR. WHITE: That is the one with the CV?

MR. POPEt Yes.

BY THE WITNESS:

A It is not mine, but in the references --

You are in the wrong place.

BY MR. POPE:

Q Can you tell me something about what I am

looking for?

A The documents used in support and formation

of my opinions, the references.

Incidentally Derived PCBs. There is a

current regulation regulatory move on the part of the

Environmental Protection Agency to regulate -- I

don't know -- incidentally derived PCBs. That is

PCBs made in industrial manufacturing process, and

the quantitation and methodology is discussed in

great detail and very complimentary to this data set

in that document. I believe I am correct that errors

on the order of 10 percent would be desired. But

j hen !_ _ O'-tyn
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that IB —

0 That is today?

A That is today, yes.

Q How about in 1971, what would be your

estimate of the standard deviation then?

A Thirty percent.

It is important to point out to you that

that number is not a single number, but that it

depends on concentration. Dr. Horwitz from the

Food and Drug Administration several years ago

published information pertaining to the standard

deviation as a function of concentration, and showed

that as one decreases in concentration towards parts

per trillion that the errors increase. So that

process is well defined in the literature in terms

of concentration dependency on measurements.

Q When did you first become aware of the

presence of PCBs in the environment?

A About 1968, a few months after I joined

the laboratory.

Q Can you tell me what the occasion was for

you to become aware?

A We had purchased a nass spectrometer and

U L l>̂ "
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installed it, and I had some correspondence or

literature. I had read thr literature publication

by Dr. Jensen reporting PCBs, and we had information

on pesticide residues that we could not reconcile

as being pesticides. Subsequent investigation proved

these materials to be PCBs.

Q Subsequent investigation in the use of

the mass spectrometer?

A Yes, in our laboratory.

0 In your analysis, right?

A Yes. The results were published in the

AOAC. I don't know. It is on that list. 1971,

1972, 1973, somewhere in there.

Q That is on your list of publications?

A That is correct.

0 That was the first time you published any-

thing indicating your findings with regard to PCBs?

A To my best recollection, right. About 1972

or somewhere in there, I just don't recall the date.

In 1971 we did the report.

Q Indicating for tb«? record I have handed you

your list of publications to refresh your recollection.

A There was a subject of PCBs in gel permeation

Tk, L UrU
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and chromatography in this Helsinki presentation.

Q In 1971?

A In 1971. I w*s off earlier in the date when

I talked with Dr. Rappe. Because this would have

been the time I met him first.

Q Your earlier testimony regarding when you

decided to begin studying for the presence of

dibenzof urans in the envi ron.nen t was 1971?

A Yes.

Q Through 1974?

A That is correct.

Q Was there anything in the literature with

respect to dibenzofurans?

A Yes, there was.

Q As of that period of time?

A Yes.

Q What was that?

A That was a search -- I believe approximately

at that time or shortly after a publication appeared

in which they searched for PCBs in biota and found

none. That was published -- Risebrough was not the

principal author.

Q This is people at Southern Cal?

TU L
. r,j cic_,
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A Yes, I think that is.

Q Someplace on the West Coast?

A On the West Coast. Dr. Risebrough. It

was one of the publications. He and another

investigator whose name I do not recall. Yes,

this publication, number 2, Journal Association of

Fish Analytical Chemistry, Volume 54, Page 801-807,

1971.

MR. POPE: Let's mark this as Stalling

Deposition Exhibit No.4 for identification, being

a list of publications.

(Said document was marked Stalling

Deposition Exhibit No.4 (OMC), for

identiiication, as of 9/9/82, JKS.)

BY MR. POPE:

Q Just for the record, Dr. Stalling, we have

identified as Exhibit 4 the document you have just

been referring to, the publication list, is that

correct?

A Yes.

Q Is this a complete and accurate list of

all the articles you published in scientific areas?

A Insofar as I am aware of. It does not

I *cr (_ V_Ji"C*Jn
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include all the publications since or possibly during

1979. That material is subject to correspondence.

Q That material is what?

A That material, there is additional information

that you had been provided on more recent publications

than 1979.

Q Is that what this isV

A Yes.

Q Does this take us up to the current date,

these four pages?

A Yes, including manuscripts, some of which

are in preparation.

MR. POPE: Miss Reporter, would you mark

this as Stalling Deposition Exhibit No. 5 for iden-

tification, the four additional sheets.

(Said document was marked Stalling

Deposition Exhibit No. 5, (OMC), for

identification, as of 9/9/82, JKS.)

BY MR. POPE:

Q Dr. Stalling, this Exhibit No. 5 for

identification are some materials that were provided

to us. Would you summarize what those are for us.

A Those are a list of publications and

I ^er> l_ v_v --!>TI
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materials in publication from laboratory studies

that I am involved with.

0 That brings us up to date on your publica-

tions, is that right?

A I am 99 percent certain you have them.

There may be some publications that are not present

there, but I am not aware of other publications we

have omitted.

Q Can you summarize for us briefly your

educational and work experience up to date?

A Not very briefly.

Q Well, do your best. Take your time.

A Okay.

MR. WHITE: Mike, I am going to object to

that. That was the first question out of the box this

morning.

MR. POPE: I was under the impression it -

was not asked. I am sorry. Was it?

MR. WHITE: He asked what he did prior, how

long he worked for the lab, what he did prior to that,

and wiidt he did prior to chat. He went back to when

he was working on a construction job with his father.

MR. FEATHERSTONE: Let's go off the record.

/'~ * ' '—••' ' i r~~>
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MR. POPE: I will accept your iepresentation.

I apologize for inquiring into something that was

covered before.

MR. FEATHERSTONE: No, no, no.

Could we go off the record for a second.

(Discussion had off the record.)

BY MR. POPE:

Q Dr. Stalling, what is the rate at which

you are being paid for work on this case?

MR. WHITE: That has been asked and answered,

too.

THE WITNESS: Do you want me to --

MR. WHITE: Go ahead and answer it.

BY THE WITNESS:

A The total compensation the laboratory will

receive, of which I do not receive any direct compensa-

tion, other than my normal salary, is not to exceed a"

total of $6,000, under the present agreement, and for

the laboratory phase of the work, $4,000, the direct

salary cost.

Q The balance of the two?

A The travel and incidental expense, report

preparation, et cetera.

I f>ef |__ Orjxin
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Q I would like to call your attention, Doctor,

to Table 4 of your Exhibit *'r. 2, please. There is

a comparison of 1242, 1248, 1254 and 1260.

A Table 4?

0 Yes, sir. Each of those samples, Doctor,

can you tell us whether that is a mixture of various

Aroclors?

A Clarify the question. Table 4?

Q Yes. Calling your attention to the concen-

tration in sample columns.

A Okay.

Q S421, S422, et cetera.

A Yes.

Q Are those, each of those samples, a mixture

of various -- or are they, to your understanding, solely

1242?

A No.

Q 1242 or 1248?

A These data are generated from the matrix

sum and simply illustrate by total chlorine number

what the fractional composition of the various degrees

of chlorination are. My best analysis of this

information, I would indicate that these would be a

| heo [_. Orbon
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mixture of Aroclor 1242 and 1248, possibly with some

components missing.

Q Am I correct in assuming that this chart

tells me under column S423 that 25.6 percent of that

sample was comprised of 2 chlorene PCBs?

A That is correct.

Q And that the Aroclors themselves don't

have that high a percentage, i.e. 14.1?

A Yes, 1242.

Q How do you explain that?

A By having enhanced concentration of the

specific components in the 1242, would be the first

explanation.

Q How do you get an enhanced concentration?

A Certain components were still present at

elevated concentrations. There had been some

disproportionation in that sample. That is all you

can conclude. If you are interested in the specific

components, that information would be contained in

the report, Appendix C, probably.

Q C?

A Yes .

For the record, can I clarify this for you?

0 Yes. JL.V-, L UJ^
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A These data are pulled from Appendix C, in

an attempt to — just a s?un>-»ry of information.

Q Does this data tell you anything about

degradation of these samples?

A Yes.

Q What does it tell you?

A It tells me that not all components degrade

at equal rates. That wou'd be the most logical

conclusion I would draw.

Q Between 1242 and 1248 which degrade at a

greater rate?

A We would have to go into the individual

isomers and components to get at this specific answer

to that question, and I have not dealt that long with

these data to be able to answer your question more

explicitly, but certain dichloro components were

very high in that respect, in that sample.

0 Is that result surprising to you?

A No. I indicated earlier in my testimony

that there were differences in rates of degradation

based on partition coefficients and positions of

whether they were or were not adjacent to carbons and

so forth, and the partition coefficients certainly
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influence some of that. But since they are dichloro,

I can tell you the results, and I can't explain them

any further.

Q Is there any reason why when you did your

study on Exhibit No. 1 you didn't measure for PCB

content?

A Yes. At *-^at time we were only doing a

very limited number of total PCB composition, and

the main focus was on trying to generate information

pertaining to the orthochlorene and dibenzofurans and

dioxins.

Q At the time you did that study you weren't

attempting to relate those elements to PCBs?

A No. We had already completed the 25 or so

samples, and were not able to do all the analyses for

all samples.

MR. POPE: Subject to Mr. Featherstone's

motion and Ms= . Stein's return, I have nothing further

at this time.

MR. WHITE: Do you have any further questions,

Bruce , tonight?

MR. FEATHERSTONE: I have to talk to him.

(Discussion had off the record.)
(The deposition was recessed to September 1 r-
1982, at 10:00 o'clock J^J, I lU^,-
a.m.) r~ r , '^, , • r,
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DR. DAVID STALLING,

called as a witness by the Defendant Monsanto Corpora

tion for examination, having been previously duly

sworn, was examined and testified further as follows:

DIRECT EXAMINATION

BY MR. FEATHERSTONE:

Q Dr. Stalling, you understand you are still

under oath from yesterday.

A Yes, sir.

Q It is your opinion that the non-ortho PCBs

are of concern?

A Yes, they are.

Q Are there any PCB isomers other than the

non-ortho PCBs that are of particular concern to you?

A Yes, sir.

Q What are those?

A Those would be the group of isomers having

at least -- having one chlorene in the ortho position.

Q How many isomers with that characteristic

are there?

A There are approximately 13 isomers in that

group of concern, having "",4 substitution. I refer

to the work of -- Okay. 13 isomers of particular

concern in the one orthochlorene substituted group.
I nee' I_ ^_Jr>-in
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Do you call those one ortho substituted

PCBs?

A Yes, sir.

Q Of those one ortho substituted PCBs are

there a subset, or several of them, that are of

more concern than others, as far as you are concerned?

A Yes, sir.

Q Which are those?

A Those having at least 3,4,3 prime -- Wait

a minute. Isomers having at least the substitution

pattern of one orthochlorene and a 3,4 and at least

a 4 prime. Okay. So the lowest level of concern

would be 2,3,4,4 prime, and isomers with additional

chlorene substituted in either the 3,4 or 3,4,5

posi tions.

Q Got it.

A Okay.

Q How many isomers of PCBs fall in this

special category of one ortho PCBs?

A I think approximately ten, approximately ten,

ten or eleven of the 13, and I would have to go by

memory.

Q In the work that you did on the fish samples
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from Wakegan Harbor did you find all 13 of those one

ortho substituted PCBs?

A We found a number of them, and I would say

by a number I can't recall at this point how many of

the 13 are present.

Q Were there some that you did not find?

A Yes, I am sure there were.

Q Are etll of che 13 o..e ortho substituted PCBs

found in Aroclor 1242?

A Without -- No.

Q Are all of the 13 one ortho PCBs found in

Aroclor 1248?

A I am not able to answer that question at the

moment.

Q Have you done that analytical work to determine

that in the past?

A We have reported what we found in the

Aroclors, and it would require a detailed analysis of

that report to answer your question specifically. I

have not that information and recollection at the

moment.

Q Dr. Stalling, is it your best judgment that

these one ortho PCBs have been present in fish in
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Lake Michigan since approximately the tine PCBs

first found their way into Lake Michigan?

A Yes.

Q Is it your best judgment that plant workers

who work with Aroclor products in like a dialectrical

industry, those plant workerswere exposed to one ortho

PCBs as well?

A Yes.

0 Can you think of any of these one ortho PCBs,

I think you said there were 13, that have not been

in Lake Michigan fish basically the entire time that

PCBs have been in Lake Michigan?

A At this point I couldn't answer that question.

Q Would that be your answer if I asked you

whether there were any of these one ortho PCBs to

which the plant workers hadn't been exposed?

A Yes .

Q Have you been able to perform any calculations

to estimate the mass of one ortho PCBs in the sediments

of Waukegan Harbor?

A Yes.

Q Have you done that?

A Yes .

| nec> |_. t^Jrbcin
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Q Now, make sure I understand. You have done

it for only those five sed:....-nt samples.

A That is correct, and that was the inference

of my answer.

Q My question is a little broader than that.

Can you calculate or have you calculated, first of

all, the mass of one ortho PCBs, the quantity of them

in all of the sediments of Waukegan Harbor?

A No, I have not.

Q Are you able to do that?

A It is possible to do that.

Q Do you presently have the information to do

that?

A No, I do not.

Q What information would you need to be able

to do that?

A One would need the concentration and mass --

concentration of PCBs and the - cuantity of sediments

with an estimated concentration of PCBs.

Q With that information you can make that

calculation?

A That is correct.

Q Are there one ortho PCBs in the water column
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of Waukegan Harbor?

A I can't answer th..,., as I have no data.

Q You mean you haven't analyzed any water

samples?

A That is correct.

Q Are the levels of one ortho PCB that you

found in fish, in the fish samples from Waukeaan

Harbor, are those levels different than the levels

you found elsewhere in Lake Michigan fish?

A They may be. I would have to -- They may

be. Okay.

Q I take it from your answer that you have

not compared the two?

A That is correct, I have not at this point

digested the information.

Q Is it fair to say from your review of your

analysis of the fish samples from Waukegan Harbor

that when you saw the data for the one ortho PCBs in

the fish tissue, that that did not jump out at you as

being abnormal?

A I don't think I could comment either way at

this point. That they are normal or abnormal. That

I haven't done any extensive mental digestion of all
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of the facts at this point.

Q If I told you that we had made that comparison

with your own data and found that the levels of one

ortho PCB in the Waukegan Harbor fish samples are

basically no different than the levels that you found

elsewhere in the Great Lakes, would you have any

reason to dispute that?

A As I say, I have not done that, and I would

prefer not to comment.

Q In your judgment are the physical and chemical

characteristics of the one ortho PCBs that are found in

fish elsewhere in Lake Michigan the same as the physical

and chemical characteristics of the one ortho PCBs

that are found in the fish tissue in Waukegan Harbor?

A Yes. Your question says are isomers such

as 2,3 substituted the same as isomers if they are --

Based on the chemical identity, they are identical

isomers if they are reported as such.

Q Is there any difference at all between the

one ortho PCB isomers that you found in the Waukegan

Harbor fish samples, and the one ortho PCBs that are

found in Lake Michigan fisa elsewhere?

A By recollection I would say there is a

difference. T^ L U"̂ 1"1
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Q There is a difference?

A Yes.

Q What is that difference?

A The fish from Waukegan Harbor tend to have

higher concentrations of the components from 42 and

48, as contrasted to a much larger profile of 1254

in the Lake proper, in fish from the Lake proper.

MR. POPE: Excuse me. Are we talking about,

when you refer to fish from Waukegan Harbor, are we

talking about the five samples that you examined?

THE WITNESS: That is correct.

MR. POPE: Fish that were caught in Waukegan

Harbor?

THE WITNESS: I am sorry?

MR. POPE: Fish apparently caught in Waukegan

Harbor, is that correct?

THE WITNESS: That is correct.

MR. POPE: Excuse me.

BY MR. FEATHERSTONE:

Q Can you explain what you meant by your

answer. Are there particular one ortho PCBs that are

found in 1242 or 1248 which you believe are in higher

concentrations, I guess, in the Waukegan Harbor fish
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that you analyzed than in fish found elsewhere in

Lake Michigan?

A By recollection of the data, yes.

Q Which one ortho PCBs are those?

A I would have to refer to the report items

in Appendix C or D, I don't remember.

Q Can you do that for me?

A Yes.

MR. FEATHERSTONE: Off the record.

(Discussion had off the record.)

BY THL WITNESS:

A Referring to the identity of the samples

in Table 3, 4 -- Let's just deal with your question.

Table 3 and Table 5. These samples identity are set

out under the designation of the CNFRL, beginning

with the F141 through 147.

Q You are referring to Table 5 there?

A I am referring to the sample identification

on Page 3 of this report -- or 53605, U.S. 53605.

Setting out those samples in 141 through 147, and

the sample number 154 such as say from Lake Michigan,

Sheboygan, lake trout F145. F145 can be found in

Table 2, continued on Page U.S. 53617. Comparing the

| ne^ I_ {_)r<x>n
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composition of any one of the samples you might choose

from 141 to 147. With sample 145 you will note in the

bracket under the trichlcro and tetrachloro PCBs

for percent of isomers concentrations having either

trichloro, pentachloro, or tetrachloro you will notice

those concentrations for trichloro in fish 154 are

1.5 percent, 18.4 percent, and 41.2 percent for

tri, tetra and pentachloro. Take any sample you wish,

and you will notice the difference in the trichloro

percentage. For the sample set 141 through 147 it is

approximately 30 times greater, just working from the

percentages of the total residues having 3 chlorene.

If you go to the matrix reports as shown,

and we won't, unless you wish to go through the details

of this, but you can quickly discern what we are

talking about when you look at the matrix report

here preceding any one of the samples from F141 through

147, that the ortho, ortho prime -- ortho substitution

across the top row, and the columns giving you the

trichloro breakout. Approximately 20 percent of the

resiaues fall in the one ortho chlorene PCBs. I mean,

taking sample F154, which I think --

Q Which page?

T̂ «. L U
r~e.tifioj CÎ .L ,,j
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A That is U.S. 53794.

Q What appendix are you in?

A Just a minute. I think it is C.

Q Wait a minute.

MR. POPE: The page numbers do not help us

much, because we don't have --

BY THE WITNESS:

A I regret no page numbers are in those

appendices. But the samples are identified by lab

code F154. You can do this for any one of those sets

as you choose. You will note that the percentages of

trichloro in the Great Lakes went at one ortho chlorene,

or approximately 1.5 percent. For tetrachloro, ten

percent.

Going to Appendix B. Just pick sample 145,

you will notice it is a --

BY MR. FEATHERSTONE:

0 What page are you on?

A 53727. Fish sample F --

Q Wait a minute.

A Pick any one you like. It may not be a good,

the best example.

Okay. All I wanted to point out is that

I r\eo I _ UrOtfn
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that question can be answered by comparing the

percentage compositions of chlorene having one ortho

chlorene from Waukegan samples. First the samples in

the Lake, any of the Lake proper, we are working just

with the matrix summary as opposed to the individual

isomers, because when you get into the individual

isomers you will spend a lot of time just getting

where these sums come " .jm. It's there in all these

reports generated from the following page of individual

isomer concentrations, wherein you will also find the

total number of chlorenes, along with the appropriate

ortho designation for each component set out.

Q Does all this mean that you found in the

seven fish samples that you analyzed levels of certain

one ortho PCBs to be higher in the Waukegan Harbor fish

samples than you find in fish elsewhere in Lake Michigan?

A That is correct.

Q Dr. Stalling, do you have any estimate of

the level of any one ortho PCB in the water column of

Waukegan Harbor?

A I have not made th--. t calculation or attempted

to do that, no.

Q Can you do it?

TU L U^n
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answer your question.

Q Can you take a look at the data and tell me

whether the levels are different?

A Yes.

Q How long will that take?

A To do it, it might take 15, 20 minutes, 15

minutes. The information is present in the appendices,

if you want to look at the concentrations. It is

reported and documented here.

Q Dr. Stalling, do you have any evidence that

the PCBs in the sediments of Waukegan Harbor may become

sometime in the future dibenzofurans?

A No, I do not.

MR. WHITE: Wait a minute.

BY THE WITNESS:

A No, I do not. I mean, your question states --

Restate the question.

MR. FEATHERSTOHE: Read the question, please.

(Record read.)

BY THE WITNESS:

A No, with one exception.

BY MR. FEATHERSTONE:

Q What is the exception?

I neo [_ (_Jrt»n
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A No.

Q Do you know anyone who has written anything

supported by any scientific research that the cooking

of fish that have PCBs in them would produce dibenzo-

furans?

A I would have to answer your question yes

by analogy. And the analogy would be in the pyrolysis

of chlorophenol to form dioxins, and it has apparently

been shown to occur on charcoal broiling of steaks or

meat. I recall something in the literature from the

conversion of chlorophenol reduced to dioxins. And it

would be a chemical certainty or high probability

that if you barbecue a Coho salmon on a charcoal

grill or charcoal, you likely would produce dibenzof urans

But that is by analogy to known chemical reaction.

Q I take it an experiment could be carried

out to determine whether char-broiling a piece of fish

would produce d ibenzof urans , is that right?

A Yes, that is correct.

Q No such work has been done?

A I have not seen it in the literature.

Q I take it that you have no evidence that

would allow you to even by analogy determine to what

>• • .̂ -* | ' I r—\
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extent that transformation would take place, from

PCBs to dlbenzofurans?

A I can tell you the maximum level I would

expect.

Q Well, the maximum level. But can you tell

me with a reasonable degree of certainty what would

in fact happen?

A Yes. I can give you a range from zero to

about one percent of the PCBs.

Q One percent of the PCBs at maximum?

A Could be converted to dibenzofurans. That

is based on literature, conversion rates of PCBs to

dlbenzofurans.

Q Dr. Stalling, is it of concern to you that

people cooking fish might by some remote process

produce these dlbenzofurans?

A I'd say it's a reasonable concern.

Q Have you ever written anything about this

in the literature?

A No, I haven't.

Q Have you ever issued any written warning

about that?

A Not addressed to that particular question.

| l-ef |_ UT-SCTI
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It is the first time I have been asked that question.

Q Is this the first time you ever thought of

it?

A Well, frankly, yes, it is, since you asked

me.

Q Has there been toxicological research done

on the PCB 2,3,4,3,4?

A Yes, there has.

Q Is that documented in literature someplace?

A Yes. I believe you will find it in the

li terature.

Q Is that an article by you?

A No, sir.

Q By whom?

A Dr. Steven Safe is a co-author of a review

in a number of publications of which at the moment I

can't recall the specific journals, but the subject -

had been reviewed, yes.

Q Do you recall what year?

A I would say 1981 or 1982, recent publications

0 Is Dr. Safe the leading toxicological

researcher into the specific isomers, PCBs?

A A m o n g those , yes .

j hecP [_ U^Oon
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Q You go to symposiums pretty often, don't you?

A Yes, I do.

Q Have you heard Dr. Safe state, or have you

seen it stated by him in writing, that because research

can be done into specific isomers of PCBs it's not

really necessary to analogize to similar isomers that

are dibenzofurans or dioxins? Have you ever heard him

say that, or write that?

A I think I have heard him say the converse.

Q It would surprise you then if in some

proceedings of a symposium that you attended that the

transcript shows that he made that statement?

A Again, you asked me by memory or do I

remember, and I would have to say on the basis of

memory I would be under the impression that it -- I

am, from recall stating I believe he said that

dibenzofurans -- that PCS isomer research on the

effects of PCBs would serve as a good model for

evaluating specific dibenzofurans and dioxin isomers.

And he further drew analogies to structure relation-

ships between PCBs with various types of substitutions,

and the most toxic dibenzofurans and dioxin isomers.

Q I may have asked you this yesterday, and
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if I did, I apologize. I racked my brain last night

to recall, and I came up empty.

Have you ever analyzed any Pydraul fluid

for dibenzofurans?

A To my recollection, I do not recall having

analyzed pydraul fluids for PCBF, but we did do some

cooperative work with Dr. Rappe, and there may have

been a sample of tu<*t preset-1-, but I can't possibly

remember that.

Q Did you ever analyze any pydraul fluids

for concentrations of non-ortho PCBs?

A Not to my knowledge. Not to my recollection.

Q Did you ever analyze any Pydraul fluids

for one ortho PCBs concentration?

A The same an^er, I can't recall having done

it.

Q Dr. Stalling, if the concentrations of one

ortho PCBs in the sediment samples and fish samples

that you analyzed from Waukegan Harbor were lower than

the levels for those same one ortho PCBs in the original

Aroclors, would that be significant to you?

A Yes.

Q Would that tell you that the one ortho PCBs

I nec> I_
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are disappearing relatively more rapidly than other

PCBs?

A Time out for just a minute. Are we dealing

with sediments -- The original question dealt with

sediments. I want to make sure.

Q Sediments and fish.

A Okay. Sediments and fish. And thi «? last

question -- Read that for me again.

MR. FEATHERSTONE: Would you read it back,

please.

(Record read . )

BY THE WITNESS:

A It could. Depending on the species that we

are dealing with. Two scenarios could exist. One

being --

BY MR. FEATHERSTONE:

Q What is the first scenario?

A The first scenario is that microbial degrada-

tion is occurring, could occur.

Q That is microbial degradation in the sediments?

A In the sediments. Or that organisms degrada-

tion could occur in fish.

Q Which is metabo1ishn.

Ihec> !_ LJ *̂ »-i



230

Stalling - direct (Feathcrstone)

Q Well, do you have evidence that in some

species of fish there is in fact degradation of one

ortho PCBs?

A I have as yet not formulated an opinion on

that question.

Q No. The question is whether you have

evidence that there are some species of fish that

degrade one ortho PCBs more rapidly than other PCBs?

A If they do, yes -- Yes. And if we do have

the information it's present in this report.

Q Now, do you have any evidence that shows

that there are certain fish that do not degrade one

ortho PCBs more rapidly than other PCBs?

A I am uncertain whether I have that informa-

tion or not. If we have the information, it's here

or it's in the New York Academy of Science publication

Q Well, when you say here, you are pointing -

to Exhibit 2, is that correct?

A That is correct.

Q If the data in Exhibit 2 showed that for

each of the fish samples that you analyzed, for each

of those samples the level of one ortho PCBs is less

than the level of one ortho PCBs in the original

-.1 c. ..;
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Q What is the other explanation if they are

not degrading in the sedir._r.ts or being metabolized

by the fish?

A You have not adequately defined in your

question the composition of the PCBs to which you

make a comparison, because you are dealing with

additive compositions,, and making a comparison to

one of two possible Aroclors and combinations of

mixtures, combinations thereof.

Q But this is something that you haven't

studied yet, is that correct?

A That is correct.

Q Now, if the levels of one ortho PCBs in

the sediments are less than -- speaking now only of

sediments, are less than the levels of one ortho PCBs

in the original Aroclor 1248, is that consistent with

an explanation that those one ortho PCBs are degrading

more rapidly in the sediments than other PCBs?

A Yes, but only if that is the only Aroclor

input that exists.

Q If the one ortho PCB levels in the fish

samples from Waukegan Harbor are less than the one

ortho PCB levels in the original Aroclor 1248, if

I rer> |_ U^Don
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Aroclor 1248, that could not be evidence, could it,

that the fish were unable to degrade one ortho PCBs?

A I would take issue with the "could not"

statement.

Q Is it your best opinion, based on that

assumption, that those fish are in fact degrading

one ortho PCBs?

A Not necessarily. As I indicated earlier,

due to partition coefficient differences, it is one

alternate explanation. You are asking me for yes or

no answers, and I don't feel qualified at this point

to give you one.

Q If the level of one ortho PCBs in the

sediment samples and in the fish samples that you

analyzed are less than the levels for the one ortho

PCBs in the original Aroclor 1248, does that suggest

that there is both degradation of those one ortho

PCBs in the sediments and metabolism in the fish?

A Not necessarily.

Q Is it consistent with that explanation?

A That is one possible explanation.

Q Have you ruled out that that is happening?

A No, and I haven't e - *• ibl i shed it, either.

TU L U^n
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that were true, is that consistent with the explanation

that the fish are metabolizing one ortho PCBs more

rapidly than other PCBs?

A Not solely.

Q But is it consistent with that explanation?

A Not entirely.

Q Have you ruled out that that is happening?

A No, nor have I established it is happening.

Q Have you determined that certain isomers of

PCBs are picked up more rapidly than others by the

fish?

A I think at this juncture I have to say no

to your question.

Q In other words, you cannot tell that from

the data in Exhibit 2, for instance?

A That is correct.

Q Have you determined from your resarch or

research that you have reviewed that certain PCBs

tend to go to the sediments rather than to fish?

A I'd have to say yes, but only to a very

limited extent.

Q You mean you onlv made that determination

to a very limited extent?
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A That is correct. I don't mean that only

that it occurred to a limited extent. I am simply

stating that I have -- I am answering yes to your

question in terms of literature and that, but I

do not have a large amount of data. Okay?

0 To the limited extent that you have made any

determination, what is that determination?

A Wel1, it r~uld be that the Cl 4, an- Jl 5

and Cl 6 isomers are -- Now are we talking about fish or

sediments?

Q Sediments.

A All right. I have to keep the samples

straight. In sediments the Cl 6, 7, and 8, Cl 6, 7

and 8 isomers could be enhanced.

Q In other words they would tend to go to

the sediments rather than to fish?

A Well, no, I am not saying that. I am saying

in a relative composition those isomers could be

enhanced.

Q Is that because they are less soluble than

the lower chlorinated isomers?

A Yes, that is one possibility.

Q Is that in your judgment the most likely

explanation? __ . , ,
I neo |_ i^rbcsn
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A Solubility combined with Log B. Solubility

combined with partition coefficient.

Q Log B?

A I said that, Log B. That is a chemical

term.

(Discussion had off the record.)

BY MR. FEATHERSTONE:

Q Have you ...ade any determination regarding

the equilibrium and distribution of PCBs in Waukegan

Harbor?

A Well, yes, insofar as data for sediment

and fish are presented.

Q You are referring now to Exhibit 2?

A Yes , yes .

Q Now, what does Exhibit 2 tell you about

the equilibrium and distribution of PCBs in Waukegan

Harbor?

A Based on the data one should compare the

composition and fractional composition between fish

and sediments to answer your question, which I have

not done in detail.

Q You are not prepared to answer that at

this t ime?

A Today, I am not. \keo [_ Ur=^ri
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Q What determination have you nade regarding

the equilibrium and distribution of PCBs in Lake

Michigan, or are you likewise not prepared to answer

that at this time?

A Well, I would say in terms of residue

composition in Lake Michigan fish we have presented

that information as well.

Q Does that talk about equilibrium and dis-

tribution of PCBs in Lake Michigan fish?

A If this was one example. I would say that

the information cited in the literature you were

supplied touches on other aspects of that question.

Q Well, okay. Now, you are referring to

Exhibit 2, is that right?

A Yes. I was referring to Exhibit 2.

Q Exhibit 2 contains the information that

you have that bears on the issue of the equilibrium

and distribution of PCBs in Lake Michigan?

A Not solely, not entirely.

Q Well, is most of it in Exhibit 2?

A No.

Q Have you made any determinations concerning

the equilibrium of PCBs in Lake Michigan?

I her? i_ l^Jrbon

i ' - C ' ' C ' T.



237

Stalling - direct (Featherstone)

A In terms of residue composition in --

Q In fish?

A In fish, yes.

Q Only to that extent?

A That is correct.

Q When you say residue composition, you mean

what types of PCBs are in those fish in Lake Michigan?

A Yes.

Q And at what concentrations?

A That is correct.

Q Now, when you talk about the distribution

of PCBs in Lake Michigan, have you made any determina-

tion about that?

A We need to clarify the question in terms

of distribution of composition versus distribution

of fish in the Lake. We addressed distribution of

the PCBs in fish samples a moment ago. Distribution

of PCBs in the fish is known in the various locations

of the Lake.

Q That simply refers to what type of PCB is

found in what species of fish, in what portion of the

Lake?

A Yes.

n
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Q And that data is in Exhibit 2.

A Not solely.

Q Some of that data is in Exhibit 2?

A Yes.

Q Now, I may have asked you this just a

moment ago, but maybe I am getting confused. Is

there any difference between equilibrium and

distribution of PCBs in Lake Michigan as far as you

are concerned?

A Yes.

Q They are one and the same?

A No.

Q There is a difference?

A Yes.

Q Have you made any determination about

the equilibrium of PCBs in Lake Michigan?

A Yes.

Q What determination have you made?

A Based on the literature assessments.

Q Not on your own research?

A Not on my own research, no.

Q Based on the literature assessment, what do

u have to say about the equilibrium of PCBs in

____________ ___________ ,/~e,1,rr, CL,,.>,,nj pt-^,_
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Lake Michigan, data supported by what you consider

to be sound scientific research?

A I think that issue is far from completely

resolved, as to steady state concentrations.

0 Is that all you have to say on that?

A Yes.

0 You say it is far from resolved?

A Yes.

0 And that means there is still significant

uncertainty in your mind?

A That is correct.

0 Can you summarize what the data shows about

the distribution of PCBs in Lake Michigan?

A Very simply that there is a difference

between north and south.

0 Does that mean that the levels of PCBs in

the fish in the southern part of Lake Michigan are

higher than they are in the northern part?

A By recollection I think that is correct.

0 Do you have anything else to say about the

ditribution of PCBs in Lake Michigan?

A That is a pretty open question. Probably.

Q Probably?

A Yes. TL,_ rU,r.



240

Stalling - direct {Featherstone)

Q Can you think of anything else that you

want to say that is supported by sound scientific

research at this time about the distribution of

PCBs in Lake Michigan? Would you like to take a

pass?

A I will pass on that.

Q Okay. The composition of PCB residues in

the Great Lakes, I take it whatever you have to say

about that is based on the research that you have

done into what types of PCBs are in these fish?

A That is correct.

Q Is that all that means, composition of

PCBs in the fish in the Great Lakes?

A I would ask you to clarify your question.

Q Sure, I am sorry. Any testimony discussing

the composition of PCB residues in the Great Lakes

I take it would be relative to data which shows the

types of PCBs in fish in the Great Lakes.

A That is correct. Not solely restricted

to Exhibit 2 data.

Q But it doesn't go beyond what you and others

have found to be PCB residues in fish in the Great

Lakes?

TU L U-t-n
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A I would answer no. in the best understanding

I have of your question.

Q Fine. Chemical kinetics of FCBs, does

that refer to the process of uptake and elimination

of PCBs by fish?

A Yes.

Q Is it any more broad than that, chemical

kinetics, when you use the term?

A Not when I am using the term, no.

Q Have you formed any opinions as to whether

any species of fish take up certain isomers of

PCBs more rapidly than others? I think I have asked

you that earlier.

A I think the question would be the same as

the previous ones. You asked that question earlier.

Q I have forgotten what the answer was. You

haven't done anything on it?

A Not extensive. We have done some work in

that area but -- I just have to refer back to the

previous answer, the proper statement of what we have

done.

Q Is your work in its early stages, basically?

A Yes .

*"-. CVn I
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Q I take it it's early enough that you are

not prepared really to discuss it?

A Well, let's clarify one point. We are

saying different species of fish, uptake of different

isomers in a given species. We have already published

one paper on the isomers -- uptake of isomers in a

single species of fish versus what we are discussing

in Exhibit 2.

Q What you are telling me is that your research

with regard to whether different species of fish take

up a particular isomer of PCS differently, that

research isn't done and it is not in the literature?

A That is correct, from what I have done.

Q Has anybody else done anything reported in

the literature?

A Yes. There is literature pertaining to

that information.

Q Is it literature that you rely upon?

A I have read it, yes.

Q Well, do you think it is sound?

A Yes.

Q Do you rely upon it in rendering opinions?

A I could.

T ^e? l_
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Q Do you?

A Hell, I have not been asked the question

before, so I guess in answering your question I would

have to say I would.

Q Has there been any work done on the uptake

by fish of 3,4,3,4 PCB?

A Yes, there has.

Q Has that work been done by you?

A Yes, it has.

Q What does that work show?

A That they do take up the material and it has

a biological effect adverse to the organism.

Q Does your work also show that the fish

eliminate the 3,4,3,4 PCBs?

A Yes.

Q Does your work show that fish eliminate other

non-ortho PCBs?

A By recollection, yes.

Q Is there other work reported in the literature

that also shows that fish eliminate non-ortho PCBs?

A Yes.

Q Is there any work in the literature that

show that fish do not eliminate non-ortho PCBs?



244

Stalling - direct (Featherstcne)

A Not to my knowledge.

Q Have you done an;, *ork whether fish metabolize

and eliminate the one ortho PCS?

A Yes.

Q Has that work been published?

A Yes.

Q How recently?

A A 1979 article in New York Academy of Science.

0 That is the same article in which you wrote

about the 3,4,3,4 PCBs?

A That is correct.

0 Is that correct?

A That is correct.

Q Does that work show that fish eliminate one

ortho PCBs?

A Yes.

Q Are you aware of any work reported in the

scientific literature that show that fish do not

eliminate one ortho PCBs?

A No.

Q Did the work that you reported in the literature

deal with the 2,3,4,3,4 PCBs?

A By recollection I can't answer that question.
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We had a mixture in that paper.

Q Are you aware of any work in the literature

that dealt with the 2,3,4,3,4 PCBs?

A Yes.

Q That is your work?

A No.

Q Whose work?

A You asked ..he que~_ion --

Q I am sorry, Dr. Stalling. I am talking about

the elimination. 1 will rephrase it.

A Okay.

Q Are you aware of any work reported in the

literature concerning the ability of fish to eliminate

the 2,3,4,3,4 PCB?

A By recollection I would say yes and --

Q Do you know who the author was?

A I think it's Steven Safe. There, may be a

Japanese worker, but I am not having good recall on

that subject at this moment.

Q It is your recollection that that report

showed t_hat fish in fact eliminated the 2,3,4,3,4

PCB?

A Yes .

T^e, L Urtx,n
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Q Yesterday I asked you some questions about

whether PCS levels in fish in Lake Michigan would

continue to decline in the future. Do you remember

those questions?

A Yes.

Q You answered that in your judgment the

PCB levels would decline, but the rate of decline

would slow in the future, is that correct?

A That is correct.

Q Do you know when the future of that rate

according to you will decline?

A That was a question left open to informa-

tion. I do not at this point -- I am not able to

answer your question on any basis of fact.

Q In other words, you don't have the information

to answer that question?

A No, I do not have.

Q I take it you likewise don't have any informa-

tion that you can give us that would tell us in your

judgment, anyway, how significantly the rate of

decline would slow?

A No, I can't.

Q But in any event, even if you someday prove



24 7

Stalling - direct {Featherstone)

right in your judgment PCB levels will continue to

decline, even though the rate slows?

A With the exception of catastrophic weather

I mentioned.

Q That exception aside, my statement is true,

is that correct?

* That is correct.

Q Do you know a fellow by the name of Edward

H. Brown, Jr.?

A You'd have to refresh my memory as to

where he is located.

Q Well, how about the Great Lakes Fishery

Laboratory of the U.S. Fish and Wildlife Service?

A I am havinq trouble associating a face

with the name. Okay. I apologize. My memory right

now is zero.

Q You don't recognize that name at all?

A I can't recall anything associated with it.

Okay?

Q Okay. It's called know your company.

A It certainly is. If the co-author on a

paper is Wayne Wilford, I recall something about it.

Q Is the quality control data available for

~r\ | I LL^
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the analysis that was performed in Exhibit 1?

A It certainly is, and you will probably

find it, if my recollection is correct, in the

publication that was enclosed from the Second

International Symposium on Dioxins and Furans. There

is a table in that report summarizing quality control

for which this particular analyses would have been

covered.

Q Is your laboratory backup data for that

quality control information still available?

A I am certain it is.

Q What type of stuff do you have?

A The information supporting that quality

control table.

Q Yesterday you were asked about --

A If it's not present in there, there is a

table data that summarizes the QC.

Q How many hours of your time was involved in

the work that is now summarized in Exhibit 2?

A I can give you an approximation.

0 Certainly.

A In excess of 120 hours.

Q Were you working on it full-time for a period?

TU L L
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A Well, 50 percent.

0 How many man-hours are involved in the

analysis that is reported in Exhibit 2?

A That information exists. Approximately

$4,000 worth of overtime, plus some additional

regular staff time.

0 The time that you spent on it, was all of

that time billed to the U.S. Attorney's office?

A None of it has been billed to the U.S.

Attorney's office as yet.

Q Will it be billed, all of it, billed to the

U.S. Attorney's office?

A The major part of it.

0 Is the funding for the research that was

done and reported in Exhibit 2 coming from any source

other than the U.S. Attorney's office?

A Yes. Our laboratory.

Q Now, you testified yesterday that your

arrangement with the U.S. Attorney's office was so

that they would not be billed for any more than

$6,000 for the work in Exhibit 2?

A That is the current memorandum of the

understanding, yes

I her> l__ l_J "D.-"".

J ^3 ' - T '



250

Stalling - direct (Featherstone)

0 I take it anything over $6,000 would be

picked up by your laboratory, is that correct?

A That has not been determined yet.

Q Picked up by somebody else, presumably.

A But it would be our laboratory, yes.

Q Do you know what the total cost of the

effort involved in Exhibit 2 is?

A Yer . I c-:. estimate it.

Q Well, give me your most reasonable or

best estimate.

A Less than $10,000.

Q How much less than $10,000? Does it approach

$10,000?

A Probably eight, probably $8,000.

Q Does that include your time of testifying?

A That has not been determined yet. I have

no estimate on that. But yes, it would. That is

partly up to you.

Q You are almost done. At least for me you

are almost done.

Would you take a look at Table 4 in Exhibit 2

A Yes.

Q There was some discussion when Mr. Pope was

I he
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asking questions on dichloro levels shown in

Table 2.

A Yes.

0 I think the discussion was in reference

to sample 422 and sample 423, is that right?

A Yes.

Q You have to answer audibly.

A Yes, sir.

Q Are .those levels high, in your judgment?

A Well, they represent an appreciable percentage

of the Aroclors, yes, they do.

0 Do you have any explanation for that?

A I discussed that yesterday, the explanation

I have.

Q What is the explanation?

A I guess in a sense I do not have a detailed

explanation for that, other than variations in the

composition of the material happened to be in the

sample. You know, partition coefficient, or whatever

might be involved, that I do not, I cannot explain

that. That is what we observed directly.

Q In order to be able to explain that I take

it you have to do additional samples and additional

prr,^-
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analysis, is that right?

A I doubt that I -- I am not saying that I

can explain that. It's just the way the samples

were. I am not, at this point in time, I have not

attached any unique significance to it, because that

is what the sample analysis showed.

Q Dr. Stalling, can you say with any reasonable

degree of scientific certainty, that dredging of

Waukegan Harbor or the North Ditch to eliminate

PCBs will in any way reduce the level of one ortho

PCBs found in fish in Lake Michigan?

A I said yesterday I have no opinion on that

matter.

Q In other words, you can't make any such

statement?

A I said I didn't have any opinion on the

matter.

Q Fair enough. I am done.

DIRECT EXAMINATION

BY MR. POPE:

Q Have you ever testified before?

A Yes. I had indicated yesterday we did. In

New York, General Electric. That was a previous

I heo |__. LJ7"̂ "
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question yesterday.

Q Just answer the question.

A Okay. Yes.

Q Once?

A Twice -- no.

Q One case?

A No.

Q Tell me how many cimes you have testified?

A My recollection, twice.

Q Both of those in court?

A Yes.

Q As opposed to a deposition like this?

A That is correct.

Q Both of them involved General Electric?

A No.

0 Tell me what they involved?

A One involved General Electric, in the case

of the State of New York against PCB pollution on the

Hudson River, and the second -- the first one involved

cancellation of DOT. And that was an administrative

hearing, as I recall.

Q Both of them :.zre?

A No. The first one was a court administrative

' t*er> |_ l_J-tvn
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-- It had an administrative judge. Judge Sweeney.

Q Neither of them were actually in court?

A It was held in a courtroom. Okay.

Q But there was no judge there, I mean,

officially designated judge.

A I couldn't answer your question.

Q That is the only two times that you have

ever testified before?

A That is correct.

0 Do you have any plans to do any further

work in connection with your testimony in this case?

A I have not determined that.

Q Pardon me?

A I have not determined that at the moment.

Q Well, as you sit here today, you either

have some plans or you don't have any plans.

A I have a couple of things I would like to

do.

Q Like what?

A Probably look at some confirmation of ortho

chlorene residues.

Q What does that m^an, confirmation?

A There were some questions raised yesterday

~n i MLI t-ea I_ \^J -ban
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that I can answer.

Q Regarding what?

A The questionr concerning the detection of

the penta and hexa non-ortho substituted PCBs.

Q Anything else you have ideas about doing

further work on in connection with this case?

* I will Definitely work on the composition

of PCBs in the fish from the National Pesticide

Monitoring Program that are reported here, but

indirectly would not be part -- would be part of

our research program.

Q Anything else?

A Not that I can currently recall.

Q I understand you told Mr. Featherstone

this morning the isomers with which you feel a special

concern in the PCB area are found in Aroclor 1242

and 1248, is that true?

A Yes .

Q In both?

A To my recollection, yes.

Q Is your concern based on public reports?

A Yes.

Q Done by other people?

A Yes, sir. T^ L Ur^n
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Q When were --

A But not solely.

Q What do you mean by that?

A I have done some work with some company.

Q And you have published results of that work?

A That is right. That is in the literature.

Q When is the first such article published,

when was it published, either of yours or of someone

else's, that gives rise to your concerns or the

basis for it?

A

Poland

Q

A

Q

A

It originates with publications by Dr. Alan

When was that first published?

An estimation, 1975.

What was the nature of his work?

It concerned the interaction of dioxins and

isosteric compounds, such as dibenzofurans and PCBs

with the AHH locus, which is an enzyme system ultimately

resulted in arylhydrocarbon hydroxylase activity.

MR. FEATHERSTONE: That is what is being

debated. That is what the motion is about.

MR. POPE: I understand.

It would be my intention, Mr. White, if it

I heo [__. U7""3"
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is acceptable to you, rather than going into any

other articles that form the basis of his opinion,

the published materials, that we could confer after-

wards, next week or sometime, either by interrogatory

or informally, so we could work ourselves and make

sure we have a list of the articles that in fact

form the basis of Dr. Stalling's opinion. Is that

acceptable to you?

MR. WHITE: Yes.

BY MR. POPE:

Q Dr. Stalling, you were present at a symposium

in Washington when Dr. Steve Safe spoke, were you not?

A Yes, I was.

Q That is the same Dr. Safe you have been

referring to as a toxicologist whose work forms a

partial basis of your opinion, is that correct?

A Yes.

0 That was in May 12-13 of this year?

A To my recollection, yes.

Q Would you agree with me that in his presentation

Dr. Safe said the following things are "not really

understood. Structure activity relationships to

PCBs." Do you agree with that?

I nen [_ J *"*>
1 r~
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Stalling - direct (Pope)

A Did he say not fully understood?

Q Not really understood, is my recollection.

A Well, I certainly agree they are not fully

understood, nor are they totally really understood.

Okay.

Q The same question with regard to the

mechanism of the action.

A That is for certain.

Q And the question of occupational exposure,

did he also say that?

A I have no opinion on that subject.

Q You have no opinion as to whether he said

that was really not understood?

A By recollection, I don't recall that

particular statement.

Q How about subacute toxic affects, did he

say that really wasn't understood?

A Again, by recollection, I do not recall

those specific comments.

Q How about environmental exposure and chronic

toxic effects, did he say that really wasn't understood?

A He made comments pertaining to that, yes.

Q To the effect that that really wasn't understood

at this point in time? |_ [Jr x>n
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Stalling - direct (Pope)

A Yes. If I totally understood, yes.

'Q How about the combined effect of PCBs

without the chemicals and toxic effects, did he say

that really wasn't understood?

A Again, I can't recall the specifics of

those statements, other than what I did agree by

recollection.

Q You don't recall whether he said --

A I don't recall that particular statement,

your last question.

0 Okay.

A Nor have I read the proceedings of that

congress or symposium.

.MR. POPE: Subject to Mr. Featherstone and

subject also to the question of whether the witness

is going to do any further work in this area which

may give rise to a supplemental deposition, I have

no more questions today.

MR. WHITE: Thar.k you. That is it.

(Witness excused.)

AND FURTHER DEPONENT SAITH NOT.

Uc, L
Ĉ "

\ ,L I ,
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Samples designated F160, F161, F162, and F163 (CNFRL) found in Appendix C

were not identified in the report summary because information on their

origin and residue levels was not available to Dr. Stalling at the time

he prepared the report. These four samples were provided to CNFRL by

Mr. Wayne Wilford of the Great Lakes Fishery Laboratory (GLFL), Ann Arbor,

Michigan. They were extracts of subsamples of a large composite sample,
•fTjUPlJ \ -tfcjt^

prepared by grinding and mixing tissue from 20 adult lake trout (-5420 mm)

collected at Saugatuck, Michigan in the fall of 1979. Sample identity and

results are as follows:

Residue (nq/q) Measured By
GLFRL I CNFRL I CNFRL GLFL

IJC-374-79
IJC-381-79
IJC-372-79
LJC-395-79*

160
161
162
163

11.3
13.9
13.3
15.2

13.4
13.5
15.2
13.9

average 13.4 13.4

* Erroneously identified on CNFRL Report labels as IJC-372-79
in Appendix C

The results illustrate that comparable results can be obtained for

total PCB concentration measured by conventional methodology (packed columns

were used by GLFL) and the isomer specific method based on capillary column

chromatography employed by CNFRL.
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6. Appendices

Appendix A

(I). Composition of Aroclor 1242, 1248, 1254, and 1260.
(II). Linear Regression Summary - Aroclor 111 till Mixture,
(III). Analysis of Aroclor 1248
(IT). Quality Control Data for the Analytical Method.

Appendix I

PCB Residues in Fish and Sediment Samples Submitted
by The Environmental Protection Agency.

Appendix C

PCB Residues in Selected Pish Samples
Collected from the Great La!ies as Part of
the National Pesticide Monitoring Program.

Appendix D

Residues of non-ortho-, ortho'-chlorine substituted PCBs
in Fish and Sediment Samples

US 53519
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Laboratory Report

• Methods Section

Columbia National Fisheries Research Laboratory

Analysis of Fish Samples from the Earbor at Waukegan

Illinois for PCDF and POD

Residues

From: Lawrence M. Smith
James L. Johnson
Nov. 25, 1981

To: Chief Chemist,CNFRL

Two samples of single!ground whole fish from the harbor at

Vsukegan, Illinois were received Hay 14, 1981 from William Sargent.

Jr. (ZPA Surveillance and Analysis Division*. 536 S. Clark St., Chicago,

IL, 60605, FTS I353f9083). The samples were processed and analyzed

by established procedures employed at CNFRL for polychlorinated
/

dibenzofurans (PCDFs), dioxlns CPCDDs) and also PCBs isomers possess-

ing no ortho chlorine substituents.

The results of these determinations are given in the following
\

tables.

cc: Gardebrlng
Walker
Jacobs
DIDomenlco
Vanderlaan
H*nes Jkzz;^
Swain '
Velth
Nlsbet LSwner

(Dist. 1/15/82)
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c
labla 2.PCDFa, PCDDs and non-ortho PCBc Residue Level* in

Fiah. EPA 81-NFOOS49 (S).
L.M. Bast, lingle fiah

(pg/g)
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68 2+74-19 2 HD HD 98
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Ruaberain bracket a rafar to the iaomer idantificatlona. Buabera

in parenthesia are the detection Halt at a algnal-tc—noiae lavela of

three.

The ieoaer aaalgnaent for 2,3,7,8-tetrachloro41benzofuran (TCDF)
•

la tentative and baaed on beat available analytical capabilitiea; all

37 TCDF laoaera are not available for rigoroua iaomer identification.
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I«o«er Specific Composition of PCB Reaiduea in rich and Sediment
froa Vaufcegan Harbour and Other Great Lakes fifh

Append- i

.(I). Composition of Axoclor 1242, 1248, 1254, and 1260.
(II). Linear Xegreaaion Stannary - Axoclor l:ltl)l Mixture.
(III). Analyaia of Aroclor 1248
(17). Quality Control Data for the Analytical Method.

Columbia Rational Fiiherie~ Keaearch Laboratory
D. 6. Fish and Wildlife Service

Xoute 1, Columbia, Miaaouri 65201 :

(314) 875-5399 FTS 276-5399

For technical information contact!

Dr. David L. Stalling, Chief Chemiat

Auguat 19, 1982
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Isomer Specific Composition of PCS Residues in Fish and Sediment
froa Vaukegan Harbour and Other Great Lakes Fish

Appendix D

Residues of non-ortbo-. ortho'-chlorine substituted PCBi
in Fish and Sediment Samples

Columbia National Fisheries Research Laboratory
U. 8. Fish and Wildlife Service
Route 1, Columbia, Missouri 65201

(314) 875-5399 FTS 276-5399

For technical information contact:

Dr. David L. Stalling, Chief Chemist
August 26, 1982
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Xsomer Specific Composition of PCB Residues in Fish and Sediment
from Vaukegan Harbour snd Other Crest Lakes Fish

Appendix B

PCB Residues in Fish and Sediment Samples Submitted
by the Environmental Protection Agency

Columbia National Fisheries Research Laboratory
0. S. Fish and Wildlife Service
Route 1, Columbia, Missouri 65201

<31A) 875-3399 FTS 276-5399

For technical information contact:

Dr. David L. Stalling, Chief Chemist
August 19, 1982
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k.

laoaer Spteifie Coapoaition of PCB lesiduea in Fiah and Sediment
froa Vaukegan Harbour and Other Great Lakes fiah

Appendix C

PCB Residue* in Selected Fiah Saaplia
Collected froa the Great Lakes aa Part of
the Rational Peaticide Monitoring Prograa.

Coluabia Rational Fiaheriet Reaearch Laboratory
n. s. Fi;v and Wildlife Service
loute 1, Columbia, Miaiouri 65201

(314) 875-5399 FTS 276-5399

For technical information contact:

Dr. David L. Stalling, Chief Cheniat
Auguat 19, 1982
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